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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

VThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

1. It is how to measure existence of a biopolymer sample in a sample, and expose a (i) this sample 
under a condition which combination produces between this compatibility molecule and this sample 
in a compatibility molecule for this sample.; 

(ii) When this compatibility molecule is not replicative form RNA t combine replicative form RNA with 
a compatibility molecule used by stage (i) in either a stage (i) front or the back.; 

(iii) or [ being combined with a compatibility molecule which uses RNA-dependent RNA polymerase 
and is combined with a sample ] — or it was combined. Or a method of consisting of detecting 
RNA which exerted a catalysis on a duplicate of replicative form RNA which is the compatibility 
molecule combined with a sample, and was built by reaction of; and (iv) stage (iii). 

2. Method of the 1st paragraph of claim that sample is nucleic acid, compatibility molecule is 
replicative form RNA containing fragment which has arrangement of about 20 which is 
complementarity thru/or about 4000 bases to arrangement of fragment of this sample, and 
duplicate of this replicative form RNA is after dissociation of this RNA from sample, 

3. Combination to a compatibility molecule of replicative form RNA is performed by the 2nd joining 
segment combined with a compatibility molecule without losing the singularity of combination 
between the 1st joining segment and a compatibility molecule which were combined with replicative 
form RNA without losing duplicate possibility by RNA-dependent RNA polymerase, and a sample, A 
method of the 1 st paragraph of a claim that is whether these 1 st and 2nd joining segments of each 
other are combined in share, and that either which is specific binding pairs. 

4. Method of the 1st paragraph of claim performed at least by hybridization with fragment of nucleic 
acid of length 10 base that it is combined with replicative form RNA and compatibility molecule, or 
combination of replicative form RNA to compatibility molecule is included in it. 

5. Method of the 2nd paragraph of claim that RNA-dependent RNA polymerase is Qbeta replicase, 
and is mold for duplicate by in vitro one according [ recombination replicative form RNA ] to this 
replicase. 

6. Method of the 5th paragraph of claim that radiolabeling of reproduced RNA which reproduction of 
replicative form RNA was performed by radiolabeling ribonucleoside 5'-triphosphate, and was 
obtained is carried out. 

7. Method of the 3rd paragraph of claim that RNA-dependence RNA polymerase is Qbeta replicase 
and is mold for duplicate by this replicase in vitro in replicative form RNA. 

8. Method of the 7th paragraph of claim that radiolabeling of reproduced RNA which reproduction of 
replicative form RNA was performed by radiolabeling ribonucleoside 5 T -triphosphate, and was 
obtained is carried out. 

9. Method of the 8th paragraph of claim that the 1st joining segment and the 2nd joining segment of 
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each other are combined by disulfide portion in share before exposing compatibility molecule to 
sample. 

10. The 1st joining segment is formula-0-P0 2 -NH-(CH 2 ) -S. - (it is combined with 5'-carbon of a 

5-nucleotide of plurality type RNA, and a phospho lamination date portion in a formula) n — 2-8 — 
it is — being expressed — the 2nd joining segment — formula-0-P0 2 -NH-(CH 2 ) m "S- (it is 

combined with 5'-carbon of a 5'-nucleotide of a nucleic-acid-affinity molecule, and a phospho 
lamination date portion in a formula) m may be the same as n, or may differ — 2-8 — it is — a 
method of the 9th paragraph of a claim expressed. 

1 1. A compatibility molecule is the nucleic acid which has a fragment of at least one pudding 
residue, A method of the 8th paragraph of a claim that this fragment is in a 3 -end of a compatibility 
molecule, are in the outside of a sample joint fragment of a compatibility molecule, and a 3'-end of 
this compatibility molecule is combined with 5 -carbon of a 5 r -nucleotide of replicative form RNA 
by phosphodiester. 

12. A method of the 9th paragraph of a claim that a compatibility molecule and replicative form 
RNA are combined in a smart probe. 

13. A method of the 8th paragraph of a claim that the 1st joining segment and the 2nd joining 
segment are specific binding pairs. 

14. A method of the 13th paragraph of a claim that one side of the 1st and 2nd joining segments is 
biotinyl, and is the avidin combined with a compatibility molecule or replicative form RNA when 
another side formed biotinyl and a complex. 

15. A biotinyl portion is formula-0-P0 2 -NH-(CH 2 ) p -(SS) q (CH 2 ) r NH. - (an account of formula 

Nakagami phospho lamination date portion is combined with 5-carbon of a 5'-nucleotide, and it 
differs and whether p and r are the same) It is 2-8 respectively and q is 0 or 1. A method of the 
14th paragraph of a claim combined with a 5-nucleotide of replicative form RNA by spacer arm. 

16. A method of the 15th paragraph of a claim that forms this biotinyl by which a compatibility 
molecule is the antibody by which the biotinylate was carried out, and avidin was combined with 
replicative form RNA r and a complex. 

1 7. A method of the 15th paragraph of a claim that forms this biotinyl by which a compatibility 
molecule is the lectin which carried out the biotinylate, and a horse mackerel bottle was combined 
with replicative form RNA, and a complex. 

18. Photochemically, a compatibility molecule is FOTOBI thione or enzymatically, By dATP 
combined with biotinyl by C-6 of dUTP combined with biotinyl by C~5 of an uracil portion, UTP, or 
an adenine portion, or C-8. Or it is [ in / chemically / 5 r -carbon of a 5'-nucleotide ] formula- 
0-P0 2 -NH-(CH 2 ) s (SS) t (CH 2 ) U NH. - (it is combined with 5-carbon of a 5 T -nucleotide, and a 

phospho lamination date portion in a formula) A method of the 15th paragraph of a claim that is the 
nucleic acid by which the biotinylate was carried out with whether s and u are the same and a 
spacer arm of it differing, and being 2-8 respectively, and t being 0-1 and in which avidin is carrying 
out complex formation to biotinyl combined with replicative form RNA. 

19. A method of the 18th paragraph of a claim that the biotinylate of the compatibility molecule is 
carried out with 5-carbon of a 5-nucleotide. 

20. A method of the 9th paragraph of a claim that replicative form RNA is separated from a 
compatibility molecule by returning disulfide which is after combination with a sample of a 
compatibility molecule combined with replicative form DNA, and has combined the 1st and 2nd 
joining segments in share before a duplicate of replicative form RNA. 

21. A method of the 10th paragraph of a claim that replicative form RNA is separated from a 
compatibility molecule by reduction of disulfide which is after combination with a sample of a 
compatibility molecule combined with replicative form RNA, and has combined the 1st and 2nd 
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joining segments in share before a duplicate of replicative form RNA. 

22. A method of the 1 1th paragraph of a claim of being after combination with a sample of a 
compatibility molecule combined with replicative form DNA, and separating replicative form RNA 
from a compatibility molecule before a duplicate of replicative form RNA by cutting a 
phosphodiester bond by beta-desorption following depurination and it by acid. 

23. A method of the 12th paragraph of a claim that reduction of disulfide which is after combination 
with a sample of a compatibility molecule combined with replicative form DNA, and has combined 
the 1st and the 2nd joining segment in share before a duplicate of replicative form RNA separates 
replicative form RNA from a compatibility molecule. 

24. In a sample, are after combination a compatibility molecule which q of a spacer group is 1 and 
was combined with replicative form RNA, and before a duplicate of replicative form RNA, A method 
of the 15th paragraph of a claim that replicative form RNA is separated from a compatibility 
molecule by reduction of disulfide of a spacer arm which has combined replicative form RNA with 
biotinyl. 

25. Are after combination to a sample of a compatibility molecule which q of a spacer group is 1 
and was combined with replicative form RNA, and before a duplicate of replicative form RNA, A 
method of the 16th paragraph of a claim that reduction of disulfide of a spacer arm which combines 
replicative form RNA with biotinyl separates replicative form RNA from a compatibility molecule. 

26. Are 1, and q of a spacer group is after combination to a sample of a compatibility molecule 
combined with; replicative form RNA, and before a duplicate of replicative form RNA, A method of 
the 1 7th paragraph of a claim that reduction of disulfide of a spacer arm which combines replicative 
form RNA with biotinyl separates replicative form RNA from a compatibility molecule, 

27. Are 1, and q of a spacer group is after combination to a sample of a compatibility molecule 
combined with; replicative form RNA, and before a duplicate of replicative form RNA, A method of 
the 19th paragraph of a claim that reduction of disulfide of a spacer arm which combines replicative 
form RNA with biotinyl separates replicative form RNA from a compatibility molecule. 

28. A method of the 4th paragraph of a claim that RNA-dependence RNA polymerase is Qbeta 
replicase and is a mold for a duplicate by this replicase in vitro in recombination replicative form 
RNA. 

29. A method of the 28th paragraph of a claim that a compatibility molecule is nucleic acid. 

30. A compatibility molecule which can be specifically combined with a molecule to have been 
combined with replicative form RNA in which it is reproduced by RNA dependent RNA polymerase 
and deals. 

31. Combination to a compatibility molecule of replicative form RNA, It is performed by the 2nd 
joining segment combined with a compatibility molecule without losing the singularity of 
combination between the 1st joining segment and a compatibility molecule which were combined 
with replicative form RNA without losing duplicate possibility by RNA-dependent RNA polymerase, 
and a sample, A 30th parent term sum nature child [ of a claim ]-replicative form RNA hybrid which 
are whether the covalent bond of these 1 st and 2nd joining segments of each other is carried out, 
and that either which is specific binding pairs. 

32. A 31st parent term sum nature child [ of a claim ]-replicative form RNA hybrid which is a mold 
for a duplicate by in vitro ones according [ replicative form RNA ] to Qbeta replicase. 

33. A 32nd parent term sum nature child [ of a claim ]-replicative form RNA hybrid which the 2nd 
joining segment and the 1st joining segment combine with a compatibility molecule and replicative 
form RNA in share respectively, and is mutually combined by disulfide portion in share, 

34. The 1st joining segment is formula-O-PC^-NI-HCh^) n ~S. - (it is combined with 5-carbon of a 

5-nucleotide of plurality type RNA, and a phospho lamination date portion in a formula) n — 2-8 — 
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it is — being expressed — the 2nd joining segment — formula-0-P0 2 -NH-(CH 2 ) m ~S^ (it is 

combined with 5 r -carbon of a 5'-nucleotide of a nucleic-acid-affinity molecule, and a phospho 
lamination date portion in a formula) m may be the same as n, or may differ — 2-8 — it is — a 
33rd parent term sum nature child [ of a claim ]-replicative form RNA hybrid expressed. 

35. A compatibility molecule is the nucleic acid which has a fragment of at least one pudding 
residue, This fragment is in a 3'-end of a compatibility molecule, and it is in the outside of a 
fragment of a compatibility molecule which has the arrangement which is complementarity to 
arrangement of a target fragment of a sample, A 32nd parent term sum nature child [ of a claim 
]-replicative form RNA hybrid by which a 3'-end of this compatibility molecule is combined with 
5'-carbon of a 5 -nucleotide of replicative form RNA by phosphodiester. 

36. A 32nd parent term sum nature child [ of a claim ]-replicative form RNA hybrid whose 2nd 
joining segment is a specific binding pair about the 1st joining segment 

37. A 36th parent term sum nature child [ of a claim ]-replicative form RNA hybrid which one side 
of the 1st and 2nd joining segments is biotinyl, and is the avidin combined with a compatibility 
molecule or replicative form RNA when another side formed biotinyl and a complex. 

38. A biotinyl portion is forrnula-0-P0 2 -NH-(CH 2 ) (SS) q (CH 2 ) r NH. - (an account of formula 

Nakagami phospho lamination date portion is combined with 5 -carbon of a 5'-nucleotide, and it 
differs and whether p and r are the same) It is 2-8 respectively and q is 0 or 1 . A 37th parent term 
sum nature child [ of a claim ]-replicative form RNA hybrid combined with a 5-nucleotide of 
replicative form RNA by spacer arm. 

39. A 38th parent term sum nature child [ of a claim ]-replicative form RNA hybrid a compatibility 
molecule is [ hybrid 3 in a biotinylate antibody. 

40. A 38th parent term sum nature child [ of a claim ]-replicative form RNA hybrid whose 
compatibility molecule is biotinylate lectin. 

41. Photochemically, a compatibility molecule is photograph biotin or enzymatically, By dATP 
combined with biotinyl by C-6 of dUTP combined with biotinyl by C-5 of an uracil portion, UTP, or 
an adenine portion, or C-8. Or it is [ in / chemically / 5-carbon of a 5-nucleotide ] formula 

0- P0 2 -NH-(CH 2 ) S (SS) t (CH 2 ) U NH. - (it is combined with 5'-cart)on of a 5-nucleotide, and a 

phospho lamination date portion in a formula) A 38th parent term sum nature child [ of a claim 

1- replicative form RNA hybrid which is the nucleic acid by which the biotinylate was carried out 
with whether s and u are the same and a spacer arm of it differing, and being 2-8 respectively, and 
t being 0-1 and in which avidin is carrying out complex formation to biotinyl combined with 
replicative form RNA. 

42. A 41st parent term sum nature child [ of a claim ]-replicative form hybrid to which the 
biotinylate of the compatibility molecule is carried out with 5-carbon of a 5-nucleotide. 

43. A compatibility molecule of replicative form RNA has joined together via a joining segment 
combined with replicative form RNA without losing duplicate possibility by RNA-dependent RNA 
polymerase, And a 30th parent term sum nature child [ of a claim ]-replicative form RNA hybrid in 
which said joining segment is what can combine between replicative form RNA and compatibility 
molecules by a covalent bond, 

44. Without losing the in vitro duplicate possibility of replicative form RNA by an RNA dependent 
RNA polymerase, are replicative form RNA combined with a joining segment, and; this joining 
segment, RNA in which it is reproduced by RNA dependent RNA polymerase which can join 
together by share combination to a joining segment which has combined combination between 
replicative form RNA and a compatibility molecule with a compatibility molecule, and deals. 

45. Replicative form RNA of the 44th paragraph of a claim that is a mold for a duplicate by in vitro 
Qbeta replicase. 
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46. Replicative form RNA of the 45th paragraph of a claim whose joining segment with which 
replicative form RNA is combined is sulfur, biotinyl, or the avidin (this biotinyl is combined with 
replicative form RNA on the other hand) combined with biotinyl by complex formation. 

47. A joining segment is biotinyl or avidin and in both case, Biotinyl is formula^O-P0 2 -NH-(CH 2 ) 

p (SS) q CH 2r NH. - (it is combined with 5 -carbon of a 5 -nucleotide, and an account of formula 

Nakagami phospho lamination date portion) It differs [ whether p and r are the same and ] p and is 
2~8 respectively, and q is 0 or 1. Replicative form RNA of the 46th paragraph of a claim combined 
with a 5-nucleotide of replicative form RNA by spacer arm. 

48. A joining segment is sulfur and it is formula~0(P0 2 ) NH(CH 2 ) - (it is combined with 5-carbon 

of a 5 -nucleotide, and a phospho lamination date group in a formula) Replicative form RNA of the 
46th paragraph of a claim combined with a 5 -nucleotide of replicative form RNA by spacer group of 
p being 2-8. 

49. A smart probe which consists of replicative form RNA in which it is reproduced by RNA 
dependent RNA polymerase combined with a nucleic-acid-affinity molecule in share, and deals, 

50. Replicative form RNA is a mold for a duplicate by Qbeta replicase, 5-carbon of a 5-nucleotide 
of replicative form RNA. And 5-carbon of a 5-nucleotide of a compatibility molecule by a portion 
of formula-0(P0 2 ) NH(CH 2 ) y SS(CH 2 ) Z NH(P0 2 ) 0- (it differs [ whether it is the same the inside y 

and z of a formula, and ] f and is 2-8 respectively). A smart probe of the 49th paragraph of a claim 
combined. 

51. A smart probe of the 50th paragraph of a claim with which a compatibility molecule has both a 
5 -clamp fragment and a 3'-clamp fragment. 

52. A smart probe of the 50th paragraph of a claim that is replicative form recombination RNA 
which has a fragment in which replicative form RNA has arrangement of a fragment and 
arrangement of complementarity in a 3 -end of a compatibility molecule. 

53. A 30th parent term sum nature child [ of a claim ]-replicative form RNA hybrid combined with 
replicative form RNA by hybridization of a fragment of nucleic acid of the length of at least 1 0 
bases and replicative form RNA which a compatibility molecule was combined with this 
compatibility molecule, or were contained in it 

54. A 53rd parent term sum nature child [ of a claim ]-replicative form RNA hybrid which is a mold 
for a duplicate by Qbeta replicase in vitro in replicative form RNA. 

55. A 54th parent term sum nature child [ of a claim ]-replicative form RNA hybrid whose 
compatibility molecule is protein. 

56. A 54th parent term sum nature child [ of a claim ]-replicative form RNA hybrid whose 
compatibility molecule is nucleic acid. 
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OPERATION 



It is related as a thing through (for example, a salt bridge, a hydrogen bond, and a hydrophobic 
interaction). 

The expert can determine easily conditions which combination between a compatibility molecule in 
a sample and a sample which may exist starts. In detail, the expert can determine easily conditions 
which can produce combination between a compatibility molecule and a sample which are 
considered to be a "specific binding" in a technical field. A compatibility molecule usually depends 
such singularity on higher singularity being shown to a sample rather than other substances and 
structures (for example, a container wall and a solid support) in a sample as understood in a 
technical field. 

Samples which perform an assay method of this invention may be a blood serum, other body fluid, 
or a specimen in the raw [ of a biological substance like a tissue culture medium or food ] state. 
More typically, this method is enforced about a sample of a processed specimen obtained by 
performing various kinds of processings which remove a substance which bars detection of a 
sample by producing nonspecific combination of a compatibility molecule for a raw specimen. A raw 
specimen is processed and a method for obtaining a sample which was suitable with an assay 
method of this invention is well known in a technical field. 

This method In this way, Grunstein, Hognes, Proc.Natl.Acad.Sci.OJ. S.A.) 72 volume, the 3961 - 
3965 pages (1975) (for example, refer to Falkow r Moseley, and United States patent No.4, 358,535; 
and Shafritz, and United States patent No.4,562,159 etc.) colony hybridization method — or, 
Benton, Davis, Science, 196 volumes, and the 180 - 182 pages (1977) Plei-ku lift method — 
therefore, it can perform about nucleic acid obtained from a cell. This method is isolated from a cell 
of a viroid, a virus, or a specimen again, it was made to adhere on a solid support (a solid support 
on a dip stick (dipstick), a micro dilution plate, a wall of a well, etc. are included) (Gillespie, 
Spiegelman, and J.Mol.Biol. — 12 volumes) It can carry out also about 829 -842-page (1965) 
nucleic acid, this method is isolated from a specimen again — "DOTSUTO (dot)" blotting (Kafatos 
et aL) Nucl.Acid.Res.7 volume, 1541 - 1552 pages (1979); White, Bancroft, J.Biol. Chem.257 volume, 
8569 -8572-page (1982); — Southern blotting (Southern and J.Mol.Biol — 98 volumes) 503-; [ 
517page(1975) ] "Northern" blotting (Thomas and Proc.Natl.Acad.Sci. (U. SA) — 77 volumes) 5201 
- 5205 pages (1980); it can carry out further also about nucleic acid fixed by electroblotting 
(Stellwag, Dahlberg;Nucl.Acids.Res.8 volume, 299 - 317 pages (1980)) on a solid support. 
Nucleic acid of a specimen is water layer hybridization (Britten, Kohre, and 161 Science(s)) about 
this invention again. 527 - 540 pages (1968), and water / organic intermediate layer hybridization (it 
can also assay by Kohre et al., 16 Biochemistr(ies), and a method applied to 5329 - 5341 pages 
(1977).) Although water / organic intermediate layer hybridization has an advantage which advances 
at a very quick speed, it is not suitable when a joining segment of fusibility has combined with an 
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organic layer like biotin at a nucleic-acid-affinity molecule. 

An assay method of this invention is isolated from a specimen, and again DOTSUTO blotting and 
"Western" blotting (for example, refer to Example XII), Or ** made to stick to a solid support on a 
micro dilution plate, a well r or a dip stick can also perform protein and a poly polysaccharide which 
were fixed on a solid support. 

A method of this invention can be applied to detection of protein from microorganism like cellularity 
protein of a specimen, a poly polysaccharide (for example, refer to Example XI) of all the cell 
surface, or bacteria of a replica plate and yeast fixed on a solid support, a poly polysaccharide, etc. 
further again. 

Replicative form RNA must be combined with a compatibility molecule in the back before a 
compatibility molecule combines with a sample which may exist in a sample currently assayed. 
What kind of RNA which it is reproduced by the automatic reaction which is reproduced 
catalytically namely, in which a catalyst is carried out by the RNA dependent RNA polymerase by in 
vitro one, and is sold at in vitro one may be sufficient as "replicative form RNA/' RNA polymerase 
suitable for practice of this invention and replicative form RNA are described by the following 
Examples I. 

In relation to this, bacteriophage Qbeta described here is limited to neither a specific variety and 
mutant, nor its population. Such reference especially is made to what kind of variety and mutant 
which cause production of the RNA polymerase of a RNA dependency on the occasion of infection 
of E.coli infection of bacteriophage Qbeta is suspected to be, or its population, if it does not 
restrict 

facing infection of the bacteria infection by it is suspected to be — an RNA dependent RNA 
polymerase — and, About other phage which produces available replicative form RNA which can be 
reproduced automatically catalytically by in vitro one to this invention relevant to it. For example, 
refer to Miyake et al., Proc.NatLAcad.Sci.(U. SA) 68 volume, and 2022 - 2024 pages (1971)- 
Although replicative form RNA can be combined with a compatibility molecule by the way many 
differ, some of them are described by the example. 

If replicative form RNA combines with a compatibility molecule before a compatibility molecule 
combines with a sample, The compatibility molecule which it is indispensable that the singularity 
over the sample of a compatibility molecule is not lost, namely, it combined with replicative form 
RNA must be maintaining the capability to carry out intermediary combination also of some unique 
targets, in the sample currently examined in assay as well understood to an expert. 
If replicative form RNA combines with a compatibility molecule after a compatibility molecule 
combines with a sample, it is indispensable that a compatibility molecule which replicative form 
RNA combined is separable from replicative form RNA which has not been combined with a 
compatibility molecule as well known by those in whom this also became skillful. This is not an 
important problem. In the usual case, such separation is easily attained by only washing about a 
compatibility molecule which was combined with a sample and was further combined with a solid 
support. It is because relation between a compatibility molecule and a solid support is not broken 
greatly that replicative form RNA combines with a united compatibility molecule. When the usual 
case is not obtained, such separation is easily attained by either of the art of chromatography or 
electrophoresis known well. 

It seems that the combination to a compatibility molecule of replicative form RNA must not make 
the last have to lose replication ability of RNA by RNA polymerase of a RNA dependency, namely, a 
gestalt of the molds of a duplicate replicative form RNA combined with a compatibility molecule is a 
mold of a duplicate by an RNA dependent RNA polymerase, or is separated from a compatibility 
molecule, and according to an RNA dependent RNA polymerase — intermediary **** — things are 
made. 
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The compatibility molecule itself is replicative form RNA, and one type of a relation between 
replicative form RNA and a compatibility molecule is recombination RNA containing ****** with 
mainly suitable arrangement. Probably, it is turning [ molecule / such / compatibility ] to a sample 
which are nucleic acid and its fragment Probably, compatibility molecules are Miele et al. and 
recombination RNA previously prepared by a method of quotation and Kramer et aL, and American 
patent application serial number No.6 14,350 so that a partial sequence of a sample and 
complementary arrangement might be included preferably from replicative form RNA. In order for a 
portion of this complementary arrangement to give singularity, in order for length not to lose those 
with 10 ribonucleotides, and replication ability, length is a thing to about 4500 nucleotides at least. 
It rearranges to example IX and an example using RNA as a compatibility molecule is explained. 
Combination between replicative form RNA and a compatibility molecule may be un-sharing or 
share combination. 

Un-sharing combination between a compatibility molecule and replicative form RNA can be formed 
by hybridizing with or or whether replicative form RNA combines with a compatibility molecule 
further by being taken in and lending and a taken-in portion to which a nucleic acid part of 
complementary arrangement of a replicative form RNA fragment combines with a compatibility 
molecule. Refer to Dattagupta et al. and European Patent application public-relations No,01 54884 
for what combines such a nucleic acid fragment with a compatibility molecule of protein, for 
example. A method of making combine such a fragment, or making take in, and being [ a method / 
it ] sufficient and carrying out about a compatibility molecule of nucleic acid, is well known in a 
technical field. Separation from a compatibility molecule combined with a sample of replicative form 
RNA to which replicative form RNA is reproduced and detection becomes possible using such 
combination between a compatibility molecule and replicative form RNA, It is attained by heating 
more than a melting temperature of a complex with a nucleic acid part which joined together or was 
taken into a replicative form RNA part and a compatibility molecule. 

Un-sharing combination between replicative form RNA and a compatibility molecule is performed 
again through combination of the 1st joining segment combined with replicative form RNA, and the 
2nd joining segment combined with a compatibility molecule, and a specific bonded pair is in a 
joining segment here very. 

Share combination between replicative form RNA and a compatibility molecule is performed 
through combination (except for combination produced from the secondary tertiary structure of a 
complex) between only 1 share both. Usually, a covalent bond between the 1st joining segment in 
which share combination carried out the covalent bond to replicative form RNA, the 2nd joining 
segment that carried out the covalent bond to a compatibility molecule, and the further 1st and the 
2nd joining segment is **** intermediary ****. 

here — having stated — a replicative form — RNA — or — compatibility — a molecule — 

receiving — a joining segment — " — a share like — combination — " — or — * — a share 

like — connection — " — or — " — a share like — junction — ". All the combination 

other than combination produced from the secondary tertiary structure between a joining segment 
each replicative form RNA, or a compatibility molecule means share-like. With "combination 
Coining)" to replicative form RNA or a compatibility molecule of a joining segment described here, 
"connection (linkage)", or "junction (connection)." unconditionedness — a joining segment — 

"share like — " — or it means "and combining with replicative form RNA or a compatibility 

molecule, respectively, or connecting in "un-sharing, "combination [ "un-share ] or connection, 
and junction mean un-sharing-like [ at least some combination other than combination by the 
secondary tertiary structure between a joining segment, and replicative form RNA or a compatibility 
molecule ]. 

It is share combination between a joining segment and replicative form RNA, and although the 
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replication ability of RNA is not lost by it, the following are contained as some examples, 
(a) A joining segment is a phosphate group. 

The thing between phosphoric acid and 5-carbon of the 5 -nucleotide of replicative form RNA 
which has a direct combination. 

The phosphoric acid joining segment combined with 5 -carbon of the 5 T -nucleotide of replicative 
form RNA usually 3'-carbon of the 3-nucleotide of a nucleic-acid-affinity molecule. By or the 
joining segment considered to have combined with the 3'-end of a nucleic^acid-affinity molecule. 
The direct covalent bond to 3 r -carbon of the 3 T -nucleotide of the nucleic acid fragment which is 
carrying out the covalent bond to 3-carbon of the 3'-nucleotide of a compatibility molecule via 
phosphoric acid in 5 -carbon of the 5-nucleotide is **** intermediary ****. 5' end nucleotide of 
replicative form RNA can carry out Lynn intervention of the 5' carbon by T4 polynucleotide kinase 
by a known method in a technical field. Refer to Example I. The nucleic acid joining segment of a 
compatibility molecule or a compatibility molecule is connectable with 5 r -phosphoric acid of the 
5'-nucleotide of replicative form RNA by the known method of using T4 RNA ligase next The 
reaction of this latter as known in; technical field which will advance more efficiently if 
ribonucleotide is a 3 r -end of a compatibility molecule (or joining segment of a compatibility 
molecule), It can be made to add to the 3 r -end of DNA using single ribonucleotide terminal 
deoxynucleotidyl transferase. 

A joining segment with biotin or imino biotin (imino-biotinyl) (b) Formula-NH(CH 2 ) aa NH(P0 2 ) 0- 

Formula-NH(CH 2 ) bb SS(CH 2 ) cc NH(P0 2 ) 0- Or what was connected with 5 r -carbon of a 

5'-nucleotide of replicative form RNA through a spacer group of formula-NH(CH 2 ) bb (C0) (NH) 

(CH 2 ) cc NH(P0 2 ) O- and here, respectively, An amide phosphate group has combined a 

5-nucleotide and an amino group with biotin or imino biotin, and aa of 2 to 20, and bb and cc is the 
same, or are a different intermediary cage and each 2-20. ******** RNA with a spacer group of 
formula-NH(C0 2 ) aa NH(P0 2 ) O- is compoundable in accordance with Chu, Orgel, DNA f four 

volumes, and a 327 - 331 pages (1985) method. ******** RNA with a spacer group of formula- 
NH(CH 2 ) bb SS(CH 2 ) cc NH(P0 2 ) 0- is explained to Example I. ******** RNA with a spacer group of 

formula-NH(CH 2 ) bb (C0) (NH) (CH 2 ) cc NH(P0 2 ) 0- Replicative form RNA, It is compounded by 

making it react to a formula-0(P0 2 ) NH(CH 2 ) CC NH 2 group combined with 5'-carbon of a 

5'-nucleotide, and active ester of aminocarboxylic acid of formula NH 2 (CH 2 ) bb C0 2 H. A reaction of 

N-hydroxy SUKUSHIN iminoester (N-hydroxysuccinimino) of biotin which makes ** biotin amide or 
an imino biotin amide bond with the 1st class amino group generate, or imino biotin is known in a 
technical field. 
It is explained by example. 

(c) Are a thing of an amino group joining segment connected via a spacer group of formula-(CH 2 ) 

aa (NH) (P0 2 ) 0- or -(CH 2 ) bb SS(CH 2 ) NH(P0 2 ) 0- and here an amide phosphate group, It has 

combined with 5-carbon of a 5-nucleotide of replicative form RNA. 
aa, bb, and cc are defined as mentioned above. 

A method of Chu, Orgel, DNA, four volumes, 327 - 331 pages, and the following Examples I is used 
for preparation of such replicative form RNA. 

(d) It is a thing of a sulfur joining segment united by a spacer group of formula-(CH 2 ) cc NH(P0 2 ) 

0- and an amide phosphate group is combined with 5-carbon of a 5-nucleotide of replicative 
form RNA here, and cc is defined as mentioned above. Example I and X explain composition of 
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******** RNA with such a joining segment and a spacer group. 

A joining segment of avidin or streptoavidin, and an example of a combination between replicative 
form RNA non-"sharing" Avidin. Or streptoavidin forms biotin or imino biotin, and a complex (only 
an un-sharing interaction [ a complex described here ] is **** intermediary ****), This biotin or 
imino biotin will combine with 5 -carbon of a 5 -nucleotide of replicative form RNA by one of the 
spacer groups who stated previously, and biotin or imino biotin will be combined with replicative 
form RNA in share. 

The covalent bond with a joining segment can be made to form about the compatibility molecule of 
nucleic acid via the various atoms of 5 r -carbon of a 5 -nucleotide, 3'-carbon of a 3 -nucleotide, 
pyrimidine, or a purine base. A joining segment is a nucleotide of 3* of the nucleic acid fragment of 
the fragment of a ****** nature child with the arrangement of the fragment of a sample, and 
complementary arrangement elongated from 3'- and a 5-end, respectively, or less than 5'. For 
example via one of the above-mentioned spacer groups, probably, a joining segment is biotin or 
imino biotin combined with 5'-carbon of the 5-nucleotide of a compatibility molecule, or a sulfur 
atom, as it combines with 5' carbon of the 5-nucleotide of replicative form RNA. In the portion of 
nucleic-acid-affinity molecules other than a fragment with as complementary by that cause in a 
biotin joining segment (there are also two or more things) arrangement as the arrangement of the 
fragment of a sample which a compatibility molecule hybridizes in a sample, It may have combined 
with 5-carbon of uracil (uracil) residue (there are also two or more things), 8-carbon of adenine 
(adenine) residue (there are also two or more things), or 6-carbon via various kinds of spacer arms. 
For example, refer to Ruth, patent association treaty public-relations No.84/03285;Brakel and 
Starvianopoulous, and European Patent application public-relations No.0122614. . As [ make / 
suitable compatibility especially over the sample of a compatibility molecule for a compatibility 
molecule / lose about replicative form RNA ] The preparing method of the ****** nature child with 
many joining segments, spacer groups, and other still such joining segments and spacer groups, etc. 
are known in the technical field. 

About an antibody, an antigen, or the compatibility molecule of lectin. Many joining segments (for 
example, a nucleic acid fragment, a sulfur atom, etc. which are used for the hybridization of biotin 
and replicative form RNA), and the suitable method of carrying out the covalent bond of them to a 
compatibility molecule via a direct or spacer group are known in the technical field. For example, 
many antibodies and lectins by which the biotinylate was carried out can be purchased. 
Intermediary ****** to which, as for one example of the combination between connection residue 
like avidin or streptoavidin, and an antibody, an antigen or a lectin affinity molecule non-"sharing", 
avidin or streptoavidin attaches biotin, imino biotin, and a complex. 
** and a compatibility molecule — un-sharing — it connects-like or in share. 
For example, an antibody affinity molecule can be made to combine biotin with anti — antibody 
which carried out the biotinylate, or the Staphylococcus protein A which carried out the biotinylate 
in un-sharing by making the complex of an antibody affinity molecule form as understood in the 
technical field. 

As **** information in art, about the method of combining connection residue with protein or 
nucleic acid, For example, Dreyer, Dervan, Proc.Natl.Acad,Sci.(U. S.A.) 82 volume, 968 - 972 pages 
(1985); Forster et al., Nucl.Acids, Res.13 volume, 745 -761-page (1984); — Ward et al. and 
European Patent application public-relations No.0063879; — Englehardt et aL European Patent 
application public-relations No.0097373;Alagon, King, 19 Biochemistr(ies), 4341 - 4345 pages 
(1980); refer to Imam et al., Cnacer Res.45 volume, and 263 - 271 pages (1985). 
The 2nd joining segment combined with the 1st joining segment combined with replicative form 
RNA, and the compatibility molecule, (Two like [ of the nucleotide elongated from the 3 -end of the 
nucleic-acid-affinity molecule combined with phosphoric acid of the disulfide residue formed from 
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a sulfur atom joining segment, and the 5'-end of replicative form RNA ]) Carry out a covalent bond 
mutually or, or (the antigen combined with the biotin combined with avidin or streptoavidin, imino 
biotin, and a corresponding antibody.) Or combination between replicative form RNA and a 
compatibility molecule is formed by interacting in un-sharing mutually as a specific bonded pair like 
the enzyme inhibitor combined with the enzyme. 

As shown previously, one example of the covalent bond between a compatibility molecule and 
replicative form RNA in while a compatibility molecule is compounded by in vitro one. Or T4 RNA 
ligase is used next, using terminal deoxynucleotidyl transferase, While combining replicative form 
RNA with the extension 3'^end of a pudding (one or more than it) via 5' end, it is combination 
formed via the extension pudding residue added to the 3'~end of the DNA compatibility molecule. In 
order to advance addition to replicative form RNA efficiently, the purine nucleotide in the 3'-end of 
this joining segment should be ribonucleotide as understood in the technical field. When the activity 
of this cannot be carried out as a mold of an RNA replicase after such a compatibility molecule- 
replicative form RNA hybrid combines with a sample, A phosphodiester bond can be made to be 
able to cleave by beta-desorption to an acid depurination reaction and the next, RNA can be made 
to be able to dissociate from DNA, and it can use as a mold of replicase there. 
There are some which combine a RNA compatibility molecule with one of ends of replicative form 
RNA in other examples using T4 RNA ligase. Such a molecule is prepared so that it may have some 
ribonucleotides between replicative form RNA, and a sample and a fragment of a compatibility 
molecule to hybridize. If compatibility molecule RNA has added RNA obtained as a result to a 
5'-end of replicative form RNA, it can serve as a mold of an RNA replicase in itself. When RNA 
obtained as a result does not serve as a mold of replicase, a compatibility molecule portion is made 
to dissociate from a replicative form RNA part, and makes replicative form RNA emit. Oligo 
deoxyribo NUREOCHIDO in which such **** has a fragment between compatibility molecule 
portions first hybridized in a replicative form molecule and a sample, and complementary 
arrangement A molecule is made to hybridize (after making a sample hybridize or making a sample 
hybridize). It is made to cleave using ribonuclease H which cuts RNA specifically in a position which 
separates by what (or it dissolves) is heated, next RNA hybridizes with DNA. Refer to Donis-Keller, 
Nucl.Acids Res. 7 volume, and 179 - 192 pages (1979). 

A "smart probe" is in a compatibility molecule-replicative form RNA hybrid compound (namely, 
compound which a compatibility molecule has combined with replicative form RNA) according to 
this invention. A compatibility molecule is nucleic acid and the 2nd joining segment is carrying out 
the covalent bond of the "smart probe" to a compatibility molecule, It is the compatibility 
molecule-replicative form RNA hybrid molecule in which the 1st joining segment is carrying out the 
covalent bond to replicative form RNA, and the further 1st and the 2nd joining segment are carrying 
out the covalent bond mutually (that is, it is share-like [ all the combination between two joining 
segments ] except for combination by the secondary tertiary structure). Furthermore with a smart 
probe, the 1st which has combined two with a compatibility molecule, the 2nd joining segment, and 
any portions which have combined these two joining segments further ideally, If a compatibility 
molecule portion has hybridized in a sample, or only while carrying out replicative form RNA of a 
hybrid molecule is that of intermediary **** [ as ] reproduced by RNA polymerase of a RNA 
dependency. " [ in short, / a probe / since this probe detects possible by combining with a sample 
in itself]. 

It is a thing of recombination replicative form RNA containing a fragment with ribonucleotide of 
about 10 to 30 with as complementary [ example / one / of a ****** smart probe ] in a replicative 
form RNA part arrangement as arrangement of a 3'-end fragment of a compatibility molecule 
portion short to this invention, this recombination replicative form RNA — Miel et al. — previously 
— quotation and Kramer (Kramer) et al., and American patent application serial number No.61 4,350 
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— previously — a method of quotation ** — therefore, it compounds. Typically, from about 75, a 
compatibility molecule portion is the length of 150 nucleotides, and this, It is longer than a portion 
with arrangement of a portion rearranged by replicative form RNA part, and complementary 
arrangement a little, and this is further compounded by either many known in vitro one or a method 
of in vivo in a technical field. 5-carbon of a 5'-nucleotide of recombination replicative form RNA, 
and 5-carbon of a 5 -nucleotide of a compatibility molecule portion, It is made to join together in a 
smart probe by a portion of formula-0(P0 2 ) NH(CH 2 ) a SS(CH 2 ) b NH(P0 2 ) 0- in accordance with 

Example I and a method of X. b is the same as a, or differs from each other, and is 2 to 20 here, 
respectively. When some compatibility molecule portions have not combined with stability more 
with other things in such a smart probe (substantially such combination in a specific combination 
with a sample,) Or it is intermediary **** as only a nonspecific combination came out and a 3 r -end 
of a certain compatibility molecule portion was hybridized with a recombination RNA part. If 
hybridization with nucleic acid of a sample is performed first and then a solution of ribonuclease H 
is added when using a probe, A smart probe with which a compatibility molecule portion has not 
dissociated from a replicative form RNA part, Cleavage of a replicative form RNA part and loss of 
replication ability start (X [ Doonis-Keller (1979) and ] refer to quotation previously — ; — in order 
to remove a smart probe which has not been combined with the next, short washing is performed, 
and further, a compatibility molecule portion so that replicative form RNA may not receive cleavage 
by ribonuclease H t A disulfide bond is cleft by dithiothreitol (dithiothreitol) at; and the last which 
reduce quantity of a smart probe which dissociated from replicative form RNA and caused striped 
intermediary **** and a little nonspecific combination, After making replicative form RNA 
dissociate from a compatibility molecule, it detects by reproducing RNA and detecting reproduced 
RNA. 

In another example of a smart probe of this invention, cleavage by ribonuclease H is not needed for 
inactivating replicative form RNA of a probe which has not been hybridized with a target In this 
example, 5-carbon of a 5 -nucleotide of a compatibility molecule portion, It has combined with 
5-carbon of a 5-nucleotide of a replicative form RNA part by a portion of formula-0(P0 2 ) 

NH(CH 2 ) a SS(CH 2 ) b NH(P0 2 ) 0- like other examples. Any replicative form RNA can be used in this 

example. It is not necessary to prepare recombination replicative form RNA corresponding to a 
compatibility molecule portion. However, in this example a compatibility molecule portion, i.e., a 
"sample-joint" portion which consists of about 50 to 150 nucleotides under complementary 
arrangement a partial sequence of a sample which a compatibility molecule hybridizes, which 
comprises the following three portions intrinsically; from a 5-nucleotide of a compatibility molecule. 
"5-clamp (clamp)" which develops to a 5-nucleotide of a sample connecting part (however, this 
portion is not included), and consists of about 30 to 60 nucleotides under arrangement of a portion 
of replicative form RNA, and complementary arrangement — partial; — and, From a 3-nucleotide 
(however, this portion is not included) of a sample-connecting part. It is a "3 -clamp" portion which 
consists of about 30 to 60 nucleotides under a portion of replicative form RNA close to a 5'-end of 
replicative form RNA, and complementary arrangement further rather than a portion which is 
elongated to a 3'-nucleotide of a compatibility molecule and a 5 -clamp part of a compatibility 
molecule hybridizes. 

In this embodiment by the method known in the technical field, inosine can replace at least some 
guanosine bases of the 5-clamp part of a compatibility molecule and a 3'-clamp part, and the 
replicative form RNA part to hybridize optionally. This effect is making replicative form (it has not 
clamped) RNA the activity as a mold of a duplicate, being these plurality type RNA part, stabilizing a 
DNA-RNA base pair further, and making a RNA-RNA base pair unstable conversely. The 
compatibility molecule of this example is compounded by known in vitro one or the method of in 
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vivo like other cases, connection into the compatibility molecule portion of a replicative form RNA 
part — Example I and X — therefore, it carries out. In this example, while the both sides of the 
3 r -clamp part of a compatibility molecule and a 5'-clamp part have hybridized to replicative form 
RNA, replicative form RNA "is clamped" by the non-replicative form, and is inertness as a mold of 
a duplicate. Once a smart probe encounters with one or what thing in which a compatibility 
molecule portion carries out intermediary combination also of sufficient stability as other clamp 
parts dissociate from replicative form RNA it is (it is only a sample intrinsically), a duplicate will only 
become possible with RNA and a detectable form will be taken, performing hybridization with the 
nucleic acid of introduction and a sample first next removing the **** smart probe which has not 
carried out intermediary combination for short washing when using the example of the smart probe 
of this invention, — further — on the other hand — or both clamp parts are isolated from 
replicative form RNA. After decreasing the smart probe which carried out a little nonspecific 
combination, cleaving a disulfide bond by dithiothreito! and making replicative form RNA dissociate 
from a compatibility molecule finally, it detects by detecting RNA which was made to reproduce 
RNA and was reproduced optionally. 

The signal produced from replicative form RNA combined with the part which does not contain a 
sample nonspecific, Since it will decrease if the smart probe according to this invention is used, the 
necessity for prolonged washing after the hybridization for acquiring a comparatively low 
background, Compared with the typical nucleic-acid-probe hybridization assay performed in the 
technical field now t it will become small by the assay using such a probe. 
Although it is that those who became skilled in the art of immunoassay or nucleic-acid-probe 
hybridization assay can understand, Unescapable "nonspecific combination" of the compatibility 
molecule which produces a "background", and replicative form RNA (the RNA part or the first 
connection residue portion is passed) is removed, Make a required combination cause and the step 
of washing so that only replicative form RNA connected (combining with a compatibility molecule or 
continuing joining together) may merely exist in a sample at an assay system after ******, By the 
process of consisting of a duplicate using the RNA polymerase of a RNA dependency, replicative 
form RNA applies the system to the conditions which become detectable. 

To the present invention, in therefore, when assaying, while having combined with the compatibility 
molecule replicative form RNA combined with the compatibility molecule which was combined or 
has been combined with the sample under assay. Or and it is required to be reproduced by the 
RNA dependent RNA polymerase and to sell to either after dissociating. Although various kinds of 
methods into which replicative form RNA is made to separate from a compatibility molecule were 
described previously, in it the method of cutting reductively the disulfide bond of a between in the 
joining segment which is combining replicative form RNA with the compatibility molecule is 
contained, 

A method of reproducing replicative form RNA by an RNA dependent RNA polymerase is known in 
a technical field. Generally, among suitable drainage system buffer solution containing four 
ribonucleoside 5'-triphosphoric acid, ATP, CPT, GTP, and UTP, it must only mix with an enzyme 
and RNA must incubate at a suitable temperature. An example explains conditions which reproduce 
using Qbeta replicase which is an enzyme liked. Kramer et al., M.Mol.Biol.89 volume, and 719 
-736-page (1974);Kramer US. patent application public-relations No.614,350; — Miel et al. (1983) 
— refer to quotation etc. previously. 

As an exception method, replicative form RNA which dissociated from a compatibility molecule can 
be combined with a carrier like an ECTEOLA paper which just carried out electrification (Saris et 
al., Nucl.Acids.Res.10 volume, 4831 - 4843 pages (1982)). Such a carrier that replicative form RNA 
combined with four ribonucleoside S'-triphosphoric acid using suitable buffer solution A basis of a 
suitable temperature, If a solution of an RNA replicase (RNR dependency RNA polymerase) is made 
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suspended (that is, they are the intrinsically same conditions as having used for a duplicate of the 
liquid phase) then, a duplicate of RNA combined with a carrier will occur Refer to Saris above- 
mentioned (1982); and Bresser et aL Proc.Natl.Acad.Sci.flJ. SA) 80 volume, and 6523 - 6527 
pages (1983). Replicative form RNA has been combined with a carrier which just carried out 
electrification in detection of simple RNA, 
Replicative form RNA is detectable by a way many differ. 

Ultraviolet absorption of replicative form RNA can perform detection like the contact light printing 
method (Kutateladze et al., AnaLBiochem.tOO volume, 129 - 135 pages (1979)), for example. 

By using ribonucleoside 5'-triphosphoric acid (for example, 3H label, an alpha- P0 4 -label, etc.) 

which carried out the sign by radioactivity during duplicate reactions so that reproduced RNA may 
have radioactivity, Reproduced RNA is detectable using either of many known methods by the 
radioactivity. 

. Biotin or imino biotin can be made full for replicative form RNA. this is detectable as enzyme- 
avidin which combines with biotin which RNA combined using further known art, and carries out the 
catalyst of the generation of easily detectable coloring matter, or an enzyme-streptoavidin addition. 
Metthews above-mentioned (1985); — Leary et al. (1983) and above-mentioned; — Ward et al. and 
above-mentioned; — refer to Englehardt et al. and ****. The incorporation to replicative form RNA 
of biotin or imino biotin can perform UTP by which the biotinylate was carried out to carbon of the 
5th place of uracil residue via a spacer by using as a substrate of replicase of duplicate reactions. 
Such UTP is a known compound. RNA containing uracil by which such UTP became a substrate of 
Qbeta replicase and the biotinylate was further carried out via a spacer group who combined with 
carbon of the 5th place, Since such UTP was used for the composition, becoming a mold of a 
duplicate in which Qbeta replicase carries out a catalyst is known. 

RNA produced as a result of the processes of a duplicate Forster **** (1985), in accordance with 
******, a biotinylate can be carried out using optical biotin acetic acid — further — next, it is 
detectable using the system of an avidin enzyme addition-chromogen compound like replicative 
form RNA which carried out ****** composition of the UTP which carried out the biotinylate in 
duplicate reactions. 

RNA produced as a result of duplicate processes can give fluorescence by adding the nucleic acid 
which carried out fluorescence ornamentation to 3' end of replicative form RNA using the reaction 
in which T4 RNA ligase carries out a catalyst Refer to Cosstick et al., Nucl.Acid.Res.12 volume, 
and 1791 - 1810 pages (1984). The fluorescence of RNA obtained as a result can be used for 
detection of RNA by either of the standard art of when. 

In the method of further others of using for detection of reproduced RNA, the acceptor material 
specifically combined with nucleic acid in the system in which reproduction is performed. Or it adds 
to media, such as a carrier like the ECTEOLA paper with which replicative form RNA isolates which 
just carried out electrification, and there are some which measure the signal produced from 
acceptor material, a chromogen color (Dahlberg et aL) like : "stain oar (Stains all)" by which the 
following are contained in such a substance J. Mol.Biol.41 volume and 139-147 page (1969); 
methylene blue (Dingman, Peacock, and Biochemistry — seven volumes) 659 - 668 pages (1968), 
and the argentation (Sammons et al..) Electrophoresis, two volumes, 135-141 pages (1981), the 
fluorescence field compound (Sharp et aL.) combined with RNA, such as Igloi, Anal, Biochem.134 
volume, and 184 -188-page (1983);, for example, an ethidium bromide etc. Biochemistry, 12 
volumes, 3055 - 3063 pages (1973); Bailey, Davidson, Anal.Biochem.70 volume, 75 -85-page (1976); 
— The fluorescence field compound specifically combined with RNA used as the molds of the 
duplicate by Qbeta replicase .... the FUIKOBIR] protein (phycobiliprotein) (Oi et aL) of for example, 
Qbeta replicase which carries out conjugate to an infection subunit J. Cell Biol, 93 volumes, 981 - 
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986 pages (1982). It is Stryer et al. and United States patent No.4,520,1 10 etc. 
concentration of replicase — a dark degree of template RNA — also falling — if it assumes that it 
is still deep and restriction of concentration of ribonucleoside 5'^triphosphoric acid is not received 
further, concentration of template RNA will increase in logarithm with time during a duplicate of 
RNA by a catalyst of replicase — I will come out After ** which is exceeded and carried out and 
for which becomes equal to concentration of replicase, or concentration of template RNA waits, 
unless restriction of concentration of ribonucleoside 5 -triphosphoric acid is received, 
concentration of template RNA will increase to time linearly. For example, refer to Kramer **** 
(1974). 

Under conditions of a duplicate by a replicase catalyst specified as Example I, every 36 seconds, 
and upper time intermediary striped ****** is finally shown for concentration of a mold in 
concentration of an enzyme. [ MDV-1 RNA ] [ the concentration ] [ twice ] 
By the duplicate system of reaction by a replicase catalyst, concentration of template RNA after 
fixed reaction time will be related to initial concentration of template RNA. If it assumes throughout 
duplicate reactions that it is what has concentration of replicase higher than concentration of a 
mold, Probably, logarithm of concentration of template RNA at the time of ending reaction is 
proportional to initial concentration logarithm (at the reaction start time) of a mold directly, (if 
restriction of concentration of ribonucleoside 5'^triphosphoric acid is not received further). 
Concentration of replicase is lower than concentration of a mold, and after ******, unless 
restriction of concentration of ribonucleoside 5'-trrphosphoric acid is received, concentration of a 
mold at the time of ending reaction is proportional to logarithm of initial concentration of a mold 
directly. Reaction time taken for concentration of a mold to become equal to concentration of 
replicase is proportional to negative logarithm of initial concentration of a mold. 
Still bigger sensitivity can be obtained by advancing duplicate reactions more for a long time. 
In assay according to this invention, it assays simultaneously under the same possible conditions 
about a test sample of both sides of a sample and a control sample which are examining a sample. 
It is made for a control sample to become the same thing as a test sample except a point which 
does not contain a sample or contains a sample of a known quantity as understood in a technical 
field. Control which does not contain a sample is a "background" and it is impossible for 
distinguishing a sample containing a sample and a sample which is not included at the time not 
more than it A level more than a background can determine existence of a sample in a test sample 
by measuring quantity or concentration of replicative form RNA reproduced by assay of a test 
sample with quantity of a control sample or concentration assayed simultaneously. When a control 
sample which added a sample of a known density range is used, concentration of a sample in a test 
sample can be guessed. 

Here, an example describes this invention further extensively. 

Example 1 This example holds activity in combination to biotin and middle variety RNA (referred to 
as "MDV-1" RNA) of avidin (to next) as a mold [ as opposed to Qbeta RNA polymerase in this RNA 
], and the disengageable method is shown from biotin or biotin + avidin. For the capability to 
combine with avidin specifically via a biotin avidin specific binding pear, . An avidin skeleton is 
combined and deal in MDV-1 RNA only with biotin. (Passing biotin directly combined for example, 
with this compatibility molecule in person) It becomes a universal reporter also to which 
compatibility molecule, and the capability to combine with a target organism polymer sample of a 
compatibility molecule specifically is not spoiled in that case. For the capability (it originates in a 
specific binding pear between biotin and avidin) to combine with biotin specifically, Although 
MDV-1 RNA which combined biotin and avidin (what carried out complex formation to biotin) is 
used as a universal reporter also to which compatibility molecule by which a biotin skeleton is 
combined and in which it deals and being got, The capability to combine with a target organism 
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polymer sample of capability or this compatibility molecule specifically combined with avidin of a 
biotin skeleton itself [ this ] in that case specifically is not spoiled. (Avidin has four biotin reaction 
student parts, and, so, can serve as a Nakama constituent called biotin avidin biotin combination.) 
MDV-1 RNA has the same arrangement as a middle variety RNA variant shown in meal (Miele) et 
al. t J.Mol.Biol.1 71 volume, and 281 - 295 pages (1983), and there is the next point of difference. 43 
place C of arrangement of meals is changed into U in MDV-1 RNA. 61 place A of arrangement of 
meals is changed into G in MDV-1 RNA. 105 place A in arrangement of meals is changed into U in 
MDV-1 RNA. 134 place C of arrangement of meals is changed into U in MDV-1 RNA. 135 place G 
in arrangement of meals is changed into the last in MDV-1 RNA sequence at A. Although a specific 
RNA variant with arrangement described now was used in this example and other examples of this 
specification, this variant was only used from a reason for being available simple in a supply surface, 
some RNA ("wild type" middle variety RNA,) used as a mold to a duplicate in vitro [ by this Qbeta 
replicase ] A variant of different middle variety RNA from MDV-1 RNA, mini variety RNA, a thing 
holding capability to receive a duplicate by this Qbeta replicase in a test tube by other varieties or 
a mutant of one of the above as which a name has not been determined yet although one of micro 
variety RNA and the nano variety RNA and identification are carried out — also containing — it is 
used and gets. 

For remarkable stability in in vitro [ the ], although QbetaRNA-dependence student RNA 
polymerase is the suitable replicase to this invention, there is other RNA-dependency RNA 
polymerase known in art of it being used and getting, and this is dramatically large in RNA which 
the polymerase recognizes as a mold to a duplicate and which can be reproduced. SP replicase and 
MS2 replicase are contained in an enzyme besides these. 

A process of a series [ RNA / which is obtained by enzymatic synthesis using Qbeta replicase / 
5'-p Pp MDV-1( + )]; 

1) 5 -end 3 phosphate group is removed by incubation with calf intestines ARUKARU phosphatase, 

[Gamma "P] It was changed to 5'-end 1 phosphoric acid by an incubation with ATP and T4 
polynucleotide kinase.; 

2) 5'-phosphoro imidazole groups are a coupling reagent and the 1 -ethyl- 3. - 
[3-dimethylaminopropyl] It was compounded by condensation with bottom imidazole of existence 
of a carbodiimide.; 

3) This imidazole group was converted into a cystamine group by incubation with cystamine 
dihydrochloride.; 

Biotin 4) A biotinylate reagent, ; and 5 avidin which were combined with cystamine by incubation 
with N-hydroxy SAKUSHINIMIDO biotin were converted more by 5 ^biotinylate MDV-1 (+) 
RNA-avidin addition for an incubation with avidin having combined with a 5'Hbiotin group. A 6 this 
5 r ~biotinylate MDV-1 RNA-avidin addition was separated from an intermediate which carried out 
the partial reaction by acrylamrde gel electrophoresis. The first four processes of the following 
reaction formula summarize the above-mentioned processes 2-5. : 
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The 5th process shown in a formula shows reductive cleavage of disulfide of a cystamine skeleton 
for separating RNA from biotin avidin so that it may state below. 



12 of 23 



9/4/2008 12:20 PM 



JP,2710159,B [OPERATION] 



http://vww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw_u.. 



Mobility on electrophoresis of RNA-biotin avidin addition (II) is low and ** from mobility of 
5' -biotinylate RNA precursor (I) because of the size. 

Quantity (determined by measuring radioactivity in a band of each gel) of a formed RNA-biotin 
avidin addition increased asymptotically as a function of avidin concentration, and received the 
maximum with 25 to 35% of a formation addition. :1 this 5-cystamine MDV-1 RNA identification of 
RNA-biotin avidin addition (II) was confirmed to be by three methods incubates with avidin, Mobility 
on electrophoresis of output was identified it of unreacted contrast, and it was shown that an 
addition in a late move band is not a non-biotinylate precursor.; 

2) Similarly this 5-phosphorylation MDV-1 RNA reacts to a biotinylate reagent, each of refining by 
electrophoresis and incubation with avidin should do — the mobility is the same as — and 
3, although these not less than 80% of additions in which it is eluted from a band of late mobility 
had combined with biotinylate agarose, In the case of contrast containing 5-cystamine, it is 10% or 
less, and is 

As a still more detailed description, combination to a 5'-end of biotin and MDV-1 (+) RNA of avidin 
and identification of this addition, using material — a following method — therefore, renzyme and a 
compound which were performed — :calf intestines alkaline phosphatase (Worringer Mannheim 
bio-chemicals.) by which the following were purchased [ ] the Indian police, the State of Indiana, 
the U.S. T and bacteriophage T4 polynucleotide kinase (Pharmacia P-L bio-chemicals.) a pith 
KIYATA way, New Jersey, U.S.; ribonuclease T1, and high polymerization yeast RNA 
(KIYARUBAIOKEMU** Bering.) San Diego, California, and U.S.;N-hydroxy SAKUSHINIMIDO biotin (a 
sigma cay cull company.) St. Louis, Missouri, and U.S.;2 ( 2^dithiobis(ethylamine)-dihydrochloride 
(CTC ogre Knicks, Atlanta, Georgia, U.S.);1-ethyh 3 - [3-dimethylaminopropyl] carbodiimide 
(Aldrich chemical company, Milwaukee, Wisconsin, U.S.); — biotinylation agarose (8-mg avidin / ml 
combination) and avidin DN(vector, RAPORATO lease, Burlingame, California, U.S.); — and [Gamma 

32 P] ATP — and [Alpha 32 P] GTP (Amersham, Arlington Heights and Illinois, U.S.), Qbeta RNA 
replicase — yaw young people (Eoyang) and HOGASUTO (August) (literature.) it will be based on 
edit of Nucleic Acid Research, G.L. Cantoni (Cantoni), and D.R. Davies (Davies) in yaw young 
people and (1971) (a Harper and low.) By operation of operation in New York, the 2nd volume, and 
829-839 pages, it was isolated from the BAKUTERI-off horse mackerel Qbeta infection Escherichia 
coli stock Q13, and a process of this hydroxyapatite was skipped. 

Adjustment of MDV-1 (+) RNA Easily, a variant of middle variety RNA in which identification and 
isolation are possible (refer to it Kramer (Kramer) et al., J.Mol.Biol.89 volume, 719 - 736 pages, and 
974 years) is used in an example, and is mentioned as "MDV-1 RNA" here. This arrangement is 
mentioned above. MDV-1 RNA of 758microg a MDV-1 (+) RNA variant mold of 705ng r and Qbeta 
replicase of 69microg, It was compounded by incubating by pH 7.5 for 210 minutes and among 1 ml 
which contains ImM ATP, 1mM CPT, 1mM GTP, 1mM UTP, 15mM MgCI 2 , and the 100mM tris- 

HCI at 37 **. extraction (Methods in Enzymology.) next according [ this incubation mixture ] to 
phenol L edit (Academic Press.) by Grossman (Grossman) and the K. Maldive Islands (Moldave) 
Deprotein was carried out by the KS. kaavie (Kirby) in New York, 12 volumes, the part B, 87-100 
pages, and 1968, and this RNA isolated by precipitation which uses double the amount of ethanol at 
-20 ** under 2M ammonium acetate existence. MDV-1 (+) RNA was separated from MDV-1 (-) 
RNA by bottom acrylamide gel electrophoresis of 1mM MgCI 2 existence (D, R. Mills (mills) et aL, a 

cell, 15 volumes, 541 - 560 pages, 1978). 

Analysis of chemical modification RNA, and an isolation RNA intermediate, 100mM NaCI, ImM 
EDTA, and 10mM HEPESU (pH 7,5) [T. Maniatis et al. (maniatis), Molecular Cloning ; A laboratory 
manual, a cold spring harbor press, It was isolated from a reaction mixture by a spin column 
chromatography which lets the sephadex G-50 (Pharmacia P-L biochemicals) made to equilibrate 
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in a cold spring harbor, New York State, and 1982] pass. RNA precipitated from a solution by double 
the amount of ethanol addition at -20 ** under 100mM NaCI existence. Electrophoresis was 
performed on the 1-mm-thick 6% polyacrylamide gel added and developed in 90mM tris-boric acid 
and pH 8.3 and 1 mM EDTA. Denatured gel contained urea of 7M again. Before electrophoresis on 
denatured gel, among 7M urea, at 90 **, it was dissolved by heating for 1 minute, and RNA was 
cooled immediately. An autoradiograph of gel was obtained by exposing to a Kodak X-OMATSUTO 
AR film at -80 ** under the E. I. du Pont de Nemours Rhizopus nigricans TSUKUSU lightening plus 
(Dupont Cronex Lightnig Plus) intensifying screen existence (or nonexistence). As for RNA, 500mM 
ammonium acetate and pH 7.5 and 1 mM EDTA (T. Maniatis et al., the above-mentioned) were 
eluted from gel. 

Dephosphorization of 5 r - ppp MDV-1(+) RNA This 5-end triphosphate group is 50 ** for MD\M(+) 

RNA of 2microg to 0.7EU calf intestines alkaline phosphatase, and 30 minutes, It was removed by 
incubating in the 50mM tris- HCI of 50microl, pH 8, and lOOmicroM EDTA. 0.7EU calf intestines 
alkaline phosphatase was added to the pan, and this incubation was continued for 30 more minutes. 
This reaction vacated this incubation mixture into 100mM NaCI and 2% sodium dodecyl sulfate, and 
stopped by heating this at 60 ** for 15 minutes, this solution — the next — phenol: — deprotein 
was carried out by extracting twice (T. Maniatis et al„ the above-mentioned) with chloroform under 
chloroform (1:1). This dephosphorization MDV-1 RNA isolated by precipitation by ethanol next. 

5- 32 P phosphorylation of MDV-1 RNA Dephosphorization MDV-1 RNA of 2microg was 50 ** for 3 
minutes, it incubated in 10mM tris-HCI20microl (pH 7.5), 1mM spermidine, and 100microM EDTA, 

on 

and ranked second, and was cooled promptly. This capacity is 12.2p mol next. [Gamma P] It was 
referred to as 40microl using the buffer solution set to MgC^IOmM, dithiothreitol ImM, and 

tris-HCI 50mM (pH 7.5) by ATP (300 Ci/mol) and 30EUT4 polynucleotide kinase and the last 
concentration. This solution stopped by incubating at 37 ** for 75 minutes, and vacating this 
mixture for 20mM EDTA. Phenol of tales doses [ kinase / this ]: It was extracted by chloroform 
(1:1) and this phosphorylation MDV-1 RNA isolated by precipitation which uses ethanol. This RNA 
was further refined by repreciprtation by the spin column chromatography which lets the sephadex 
G-50 pass, and the ethanol following it, and, subsequently to the inside of 1 mM EDTA-NaOH (pH 
8), slurrying was carried out. 

Conversion to 5-cystamine MDV-1 RNA of MDV-1 RNA 2microg [5'- 32 P] MDV-1 RNA and high 
polymerization yeast RNA (that by which dephosphorization was beforehand carried out by 
incubating at 50 ** for 1 hour with yeast RNA of 180microg and calf intestines alkaline phosphatase 
of 50EU) of 16microg For 3 minutes, At 50 **, it incubated in 1 mM EDTA-NaOH (pH 8) of 
20microl, and, subsequently was cooled immediately. 1M imidazole (pH 6) of 25microl, and 1.5M 
1 -ethyl- 3 of 2.5microl - [3-dimethylaminopropyl] A carbodiimide was added to the next and this 
mixture incubated at 23 ** for 1 hour. RNA was isolated from this mixture by a spin column 

chromatography which lets the sephadex G-50 pass. [5'- 32 P] 5'-imidazo RAIDO of MDV-1 RNA 

(un-converting) [5'- 32 P] MDV-1 RNA — containing — lOOmM NaCI, 1mM EDTA, and 10mM 
HEPESU (pH 7.5) 100 micro — it was collected in I. 1 M2,2'-dithiobis(ECH]RAMIN)-dihydrochloride 
(cystamine dihydrochloride, pH 7.7) was added to the next, it was referred to as last concentration 
25mM, and this solution incubated at 50 ** for 1 hour. This RNA isolated with spin column 
chromatography which lets the sephadex G~50 pass next, and precipitated using ethanol. 
Conversion to 5-biotinylation cystamine MDV-1 RNA of 5'-cystamine MDV-1 RNA This 

5'-cystamine [ 32 P] MDV-1 RNA (un-converting) [ 32 P] MDV-1 RNA — containing — it dissolved in 
200mM HEPESU (pH 7.7) and ImM EDTA 40microl, and incubated at 23 ** for 40 minutes. 
Superfluous N-hydroxy SAKUSHINIMIDO biotin was removed by centrifugal separation, and this 
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RNA used ethanol next and precipitated. This 5-biotinylation MDV-1 RNA(I) (non-biotinylating 
RNA is included) was further separated from superfluous N-hydroxy SAKUSHINIMIDO biotin by 

32 

electrophoresis on denatured gel It was eluted from this gel and RNA in this P-sign band was 
refined by several precipitation using ethanol. 

Separation from non-biotinylating MDV-1 RNA of 5-biotinylation MDV-1 RNA Partial 5' of 50 to 

200microg - It biotinylates. [ 32 P] MDV-1 RNA incubated in 10mM HEPESU (pH 7.7) and 1mM 
EDTA at 23 ** for the avidin DN (high grade type of avidin purchased from a vector laboratory, 

32 

Burlingame, California, and the U.S.) of 2 to lOmicrog, and 45 minutes. This 5-biotinylation [ P] 

MDV-1 RNA-avidin addition (II) is un-biotinylating. [ P] It was separated from RNA and isolation 
avidin by electrophoresis on denatured gel. A this 5'^biotinylation MDV-1 RNA-avidin addition was 
extracted from this gel next, and precipitated using ethanol. 

Identification by complex formation with biotinylation agarose of this RNA-biotin addition (II) 5 r - 

no O O 

The biotinylate was carried out. [ ] A MDV-1 RNA-avidin addition and 5-cystamine [ P] MDV-1 
RNA flowed out of this gel, and precipitated several times using ethanol. Each addition incubated in 
23 **, 10mMHEPESU;pH7, and 1mM EDTA for 15 minutes with biotinylate AGARORU 50microL 
This agarose precipitated by centrifugal separation and was twice washed using buffer solution. A 
fraction of each radioactivity addition which precipitated with this biotinylation agarose was 
measured by a scintillation counter. 

5Hhio- ethylamino MDV-1 RNA ** [ 32 P] By reduction which uses dithiothreitol, a MDV-1 

RNA-biotin avidin addition is 5'-thio- ethylamino. [ P] It was converted into MDV-1 RNA and a 

biotin avidin by-product A 5'-biotinylate [ 32 P] It incubates in 23 **, 100mM dithiothreitol (DTT) 
30microl, 1mM EDTA, and 10mM HEPESU (pH 7,7), and a MDV-1 RNA-avidin addition cuts a 
disulfide bond of this spacer joint arm for 1 hour. Next, biotinylate AGARORU 40microl is added to 
this reaction mixture, incubates at 23 ** for 1 hour, and combines a biotin avidin by-product. This 
biotinylate agarose was removed from this solution by centrifugal separation, 
95% of radioactivity is collected from digestive liquor, and it is checked that a disulfide bond arm 
has been cut Radioactivity with which a nonreduction RNA-biotin avidin addition is not filled to 10% 
in biotinylate agarose and a contrast reaction which incubates was found out in digestive liquor. 
Cut RNA was collected by precipitation which uses ethanol and was analyzed by electrophoresis 
under existence of lOOmicroM dithiothreitol (dimerization of reduction RNA is prevented), and on 
nondenaturing gel. Although this 5 r -thio- ethylamino MDV-1 RNA moved at the same speed as 
5 T ^phosphorylation MDV-1 contrast RNA in a gel top, a nonreduction addition moved it at a later 
speed. This 5'-biotinylate MDV-1 RNA-avidin addition (II) and this S'-thio- ethylamino MDV-1 RNA 
were examined, respectively in order to see whether it is possible to act as a mold to MDV-1 RNA 
biosynthesis by Qbeta repticase. 

This ornamentation that should be exami ned ["P] MDV-1 RNA each 5 microg is 37 **, and is 

400microM ATP of 50microg r 400microM CPT t and 400microM. [Alpha 32 P] It incubated in GTP 
(500 m Ci/m mol), 400microM UTP 12mM MgCI 2r and the 84mM tris- HCI (pH 7.5). A sample of 

2microl was taken per minute between 7 minutes - 15 minutes. It adsorbed on 3MM** **** 
(WATSUTOWAN) of a nunbird semi circle (23 mm in aperture), and each sample was vacated into 
ice-cooling 300mM phosphoric acid, 20mM sodium pyrophosphate, and a beaker containing 1mM 
EDTA. ** ** paper was washed 6 times using the liquid, and flowed a labeled precursor out of 
precipitation RNA by which the trap was carried out into fiber, ** ** paper used ethanol next, and 
was dried in 1-time washing and the air, and the radioactivity was measured in a scintillation 
counter A result showed that both 5 r -ornamentation RNA acted as a mold to Qbeta RNA replicase. 



15 of 23 



9/4/2008 12:20 PM 



JP,2710159,B [OPERATION] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw_u... 



It is the same as a synthesis rate set for a contrast reaction started using 100 ng/ml non-modified 
MDV-1 RNA, and RNA-biosynthesis speed in each reaction is ******. 

As for this example, chemical handling included in combination to MDV-1 RNA of biotin also shows 
that a case to 5' end biotin group of avidin does not do inhibition to enzymatic replication of this 
RNA sequence, either. It is the following figure that this 5'-end biotin avidin does not do inhibition 
to enzymatic replication of this RNA. : 

0 

II 

RNA -5'- Q—P-NH-CHi-CHz-S-S-CHi-CHi-NH-biotinyl 
I 

It is alike, is returned to a connecting position of biotin and the length of a spacer arm which are 
shown, and gets, RNA biosynthesis must be started at the non-modified 3' end (A. K. banner G 
(Banerjie) et al., J.Mol.Biol.46 volume, 445 - 455 pages, 1969) of this mold, and more than length 
suitable for duplicate stops in 5' end of this mold must give this spacer arm. 

Example II human gamma globulin (IgG) was isolated from a test subject who has not been infected 
with a test subject and B German measles which were infected with A German measles recently, 
and it was examined that the antiserum is netative beforehand at a reaction with a German measles 
antigen. In order to combine IgG in each sample with biotin, each sample is diluted by 4-mg protein 
/ ml in borate buffered saline (pH 8.5). It dissolved into dimethylformamide (10mg/(ml)). Biotinyl 
N-hydroxy SAKUSHINIMIDO ester 50 microliter is added for these 1 ml of every dilution samples. 
At a room temperature, this reaction mixture is stirred for 2 hours, ranks second, and is dialyzed 
overnight to 1 I. of phosphate buffered saline per ml (PBS, pH 7.4, 4 **). A solution made as a 
result contains biotinylate IgG, and is saved under sodium azide existence at 4 **. 
It has the well covered by pH 9.8 by German measles antigen among 0,1 M sodium carbonate buffer 
solution. It incubates with biotinylate IgG content solution 50mul by which a polystyrene microtiter 
plate was prepared as mentioned above at a room temperature for 3 hours per well and by a 
dilution factor of 1:10, 1:30, 1:100, 1:300, 1:1000, and 1:3000. A plate with a well which is not 
covered with a German measles antigen is ******(ed) as contrast As for dilution of an IgG sample, 
horse serum was used 5% in PBS. This plate is washed 3 times after an incubation with a diluent of 
a biotinylate IgG sample using NaCI-Tween 20. 

a microtiter plate — each — an PBS solution of MDV-1 biotin avidin addition (II) subsequently 
prepared like [ in the case of Example I ] is added to a well by 1-10 microg/ml concentration — 
this — a well incubates at a room temperature with this solution next for 2 hours. Next, this plate 
is washed 3 times using NaCI-Tween 20. 

Next, 0.1 M DTT in tris buffers (pH 7.5) is added to all the wells, and a mixture made as a result 
incubates at a room temperature for 1 hour. 

each — a well — the next — Qbeta replicase 4.6microg — 37 **, 400microM ATP, 400microM 

CPT, and 400microM [Alpha 32 P] GTP (500 m Ci/m mol), 400microMUTP, 12mM MgCI 2 , and 84mM 

tris-HCI(pH 7.5) SOmicro — it incubates in I. A sample of 2microl is taken per minute for 1 minute 
to 15 minutes. It adsorbs on 3MM** **** (Watt Mann) of a nunbird semi circle (23 mm in aperture), 
and a sample of 2microeach I is vacated into ice-cooling 300mM phosphoric acid, 20mM sodium 
pyrophosphate, and a beaker containing ImM EDTA. ** ** paper is washed 6 times using the liquid, 
and flows a labeled precursor out of precipitation RNA by which the trap was carried out into fiber. 
** ** paper uses ethanol next, and is dried in 1-time washing and the air, and the radioactivity is 
measured in a scintillation counter. Radioactivity beyond a background suggests existence of anti — 
German measles IgG in an assay blood serum. 



16 of 23 



9/4/2008 12:20 PM 



JP,2710159,B [OPERATION] 



http://www4.ipdl . inpi t ,go . j p/cgi -b in/tr an_web_cgi_ej j e?a tw__u . . 



Example III 5-biotin P-16-mer (5 r -bro-tin-hex-P-16-mer), it being ** which comprises 

the biotin combined with 16 and Maher 5'-CACAATTCCACACAAC-3' via the 
hexamethylenediamine linker, and has M13mp 8 DNA fragment and a complementary sequence, 
and, B.C.F. CHIYU (Chu) and LE. Orgel (Orgel), DNA4, and 327 - 331 pages (1985) — therefore, it 
is prepared, this reference — therefore, 10ng, 0.1 ng, 0.01 ng r and the nitrocellulose plot of which 
0.001 ng content is done are prepared in M13mp8DNA of a single stock, and the contrast blot which 
does not contain DNA is prepared similarly. 

the MDV-1 biotin avidin addition which this blot was cut and was prepared like [ in the case of 
Example I ] — a large — the microtiter which reacts that it is superfluous — it is moved to a well 
(SOmicroper well I, and addition concentration — about in PBS 1- it is about 10 microg/ml). this 
each blot is enough washed by NaChTween 20 next — new microtiter — to a well, [ and ] It 
incubates with 0.1 M DTT in the introduction tris buffers (pH 7.5), and 1-hour incubation and Qbeta 
replicase content solution 50mul (per wafer) subsequently described in previous Example II. The 
sample of 2microl is taken every 90 seconds for [ 1 minute - ] 30 minutes, and a blot is carried out 
in ** fault paper so that it may be described by Example II for radioactivity measurement in a 
scintillation counter. The radioactivity beyond a background suggests M13mpDNA on this assay 
blot 

Except for not incubating with DTT, by Example III and the method, example IV this example is 
performed by the blot and as a result, The disulfide bond which combines MDV-1 RNA with biotin 
avidin was not cut, but this MDV-1 RNA has left the combination to a 16-mer probe (and M13mp8 
sample). However, radioactivity is measured, as it incubates with Qbeta replicase solution, a sample 
is taken and this blot was described by Example III. 

example V this example — instead of [ of an incubation with DTT ] — tris buffers (pH 7.5 — this 

— it being added to a well and) These 80 ** of microtiters are heated for 10 minutes, and are 
performed by Example III and the method except for separating PUROTSUBU combined with the 
MDV-1 RNA reporter group from nitrocellulose blot M13mp8 sample. After cooling to a room 
temperature, it incubates with Qbeta replicase solution, otherwise, this sample is processed like [ 
in the case of Example IV ]. 

The 16-mer oligonucleotide probe described by example VI example III— V, In the photochemical 
reaction using acetic acid FUOTO biotin, a biotinylate is carried out so that it may be described by 
Forster (Forster) et al., Nucleic Acids Res, three volumes, and 745 - 761 pages (1985). This 
biotinylate oligonucleotide is separated from a starting material by the high performance liquid 
chromatography which uses RPC-5. this biotinylate 16-mer — the next — operation of Example III 

— therefore, identification of M13mp8.DNA is presented. 

although the 300 base fragment of example VII M13mp8 DNA is obtained from phage and a sign is 
chemically carried out using biotin — this — operation of above-mentioned Forster and others — 
therefore, acetic acid FUOTO biotin is used. It is described by above-mentioned Forster and 
others. Operation of DOTSUTO blot mating is diverted. Next, it incubates with a biotin avidin 
reporter addition so that this blot may be described in Example III, and the remainder of operation 
of Example HI is diverted in order to identify M13mp8 DNA. 

By operation of nick translation by which the biotinylate was carried out through the spacer arm to 
the 5th place of example VIII carbon in which uridine residue is described by the above-mentioned 
Langer (Langer) et al. and the above-mentioned rallies (Leary). It is introduced into the 
oligonucleotide described in Example III. Next, according to operation of Example III of using a 
MDV-1 biotin avidin reporter addition as a result about 16-mer by which a biotinylate is carried out, 
assay to blot M13mp8DNA is performed. 

In the test systems according to the "self reporting (self-report)" compatibility molecule to a 
nucleic acid sample, i.e., this invention, example IX this example shows use of recombination RNA 
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as a compatibility molecule which is also replicative form RNA for identification of the RNA itself. 
This example shows again the biotinylate of duplicate reporter group RNA which offers 
identification nature. 

According to operation of U.S. Serial Number 614,350 (above) of meal (Miele) et al. (1983, above), 
Kramer (Kramer) and others, Recombination RNA which comprises MD\M RNA (thing of MDV-1 
arrangement inserted between U the 64th place with G the 63rd place) with 30-mer oligonucleotide 
5W\GUCAGGCACCGUGUAUGAAUCUMCMU-3' is prepared, this 30-mer has the arrangement 
of plus MITSUDO pBR322 fragment, and complementary it (see the 71 -100th place in the pBR322 
arrangement provided in Maniatis et al. and the above-mentioned Appendix B.) 
According to the Anal. Biochem, 151 volume of Matthews and others (Matthews), and 205-209 pages 
(1985) operation, hybridization is carried out to the blot in which this recombination RNA contains 
pBR322DNA2ng - 0.01 pg by agency of a nitrocellulose. Recombination RNA5ng is used for each 
hybridization, this recombination RNA being denatured by boiling and continuing — a hybridization 
solution (a 45% formamide.) It is added to 20mM sodium phosphate, 5xSSG, the 0.1% ficoll 400, 0.1% 
bovine serum albumin, a 0.1% polyvinyl pyrrolidone, 250mg [/ml ] denaturation salmon sperm DNA, 
and pH 6.4. This hybridization is performed at 42 ** next for 12 hours. 
Following washing after this hybridization and hybridization, each circle corresponding to this 
sample is processed by excision and exception individual from a blot, and is vacated for tris buffers 
(pH 7.5). And this circle is heated by 100 ** for 10 minutes, and separates hybrid recombination 
RNA into a solution, a well — after being cooled to a room temperature, the radioactive labeling 
GTP an inner solution to the non-radioactivity GTP, [ replace and ] In non-sign UTP, biotinylate 
GTPtbiotin 1 1-UTP The Bethesda (Bethesda) research laboratory, .; this article purchased from 
Gajser SUBURUKU, the State of Maryland, and the U.S. is UTP which biotin combined with the 5th 
place of carbon of an uracil skeleton via 1 1 -atom spacer arm, see Langer et al. and the above — 
the same Qbeta replicase solution 50mul as what is described by; word (Ward) et al. and the 
Europe gazette No. 0063879 in Example II except for **** intermediary **** and a thing — each 
— it is added to a well and this plate incubates at 37 **. using 96-finger ant cotter every 90 
seconds for 30 minutes — each — the blot of the solution 2mul is carried out on a nitrocellulose 
filter from a well (it was marked on a filter.) each — it has the area corresponding to a well — each 
filter, following operation of Matthews and others — a chemicals fluorescence reagent (1.25mM 
luminol.) 0.1 36M p-iodophenol or 0.68microM p-hydroxycinnamic acid is developed with a bottom 
SUTOREPUTA Vidin peroxidase complex of coexistence existence as 2JmMH 2 0 2 , 0.1 M tris 

buffers, pH 8.6, and an enhancement agent Light emitted by filter is perceived next from a spot 
using a fluorescence microtiter plate leader. Radiation beyond a background (namely, radiation of 
spot origin by operation performed about samples other than pBR322DNR) shows existence of 
pBR322 sample in an assay solution. 

Example X an addition united at least by carbon 5 P of a -0-P0 2 -NH(CH 2 ) 2~S-S-(CH 2 ) 2 NH 2 group 

and a 5 -nucleotide of 16-mer described by Example II, Except for cystamine being used instead of 
hexamethylenediamine, it is prepared by CHIYU (Chu) and Orgel (Orgel), DNA4, 327-331 pages, and 
the operation in 1 985. It is prepared when an amino (2-thioethyl) addition united at least by carbon 
5' of -0-P0 2 -NH(CH 2 ) 2 SH and a 5-nucleotide incubates at a room temperature with 0.1M DTT 

from this disulfide addition for 1 hour. Next, this thio addition is isolated from a nonreduction 
disulfide addition under 1mM DTT existence with high performance liquid chromatography which 
uses RPC-5. 

An addition united at least by carbon 5' of -0-P0 2 -NH(CH 2 ) 2 SS(CH 2 ) NH 2 and a 5 r -nucleotide of 

MDV-1 RNA is prepared so that it may be described by Example I. An ethanol precipitation 
disulfide addition including output of the operation origin dissolves into 0.1 M DTT next it incubates 
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at a room temperature for 1 hour, and a solution made as a result gives a corresponding thio 
addition. 

0.1 M DTT solution 50mul containing thio addition abbreviation 50ng of MDV-1 RNA is united with 
the 10 times many thio addition [ as ] mol excessive amount (that is, about 30 ng content of this 
thio addition is carried out in the amount of solutions originating in HDLC refining.) of 16-mer. The 
solution made as a result lets 0 2 air current pass for 15 minutes, and it is permitted that the 

reaction produced with two thio additions advances at a room temperature overnight. Gel 
electrophoresis is used and MDV-1 RNA combined with 16-mer via the disulfide content skeleton 
is separated from other MDV-1 RNA additions and an unreacted 16-mer addition. 
Next, identification of M13mp8DNA is presented with the MDV-1 RNA addition combined with 
16-mer via the disulfide content skeleton instead of MDV-1 RNA biotin avidin according to 
operation of Example III. 

Example XI this example describes identification of the specific antigen on cell surface which uses 
the reporter system based on this invention. A part of operation described here is due to a 
******- hand et al. (Horan-Hand), 43 Cancer Research, and 728-735 pages (1983) instruction. 
This operation is illustrated by the rat monoclonal IgG antibody to the antigen authorized prepared 
by standard art. A person skilled in the art will grasp getting that the antibody of other specific 
molds is also used for this antigen sample. 

(a) Operation which uses a monolayer cultured cell: A cell which should be examined is planted 
with a suitable growth culture medium in ****** 96 hole flat bottom product tissue culture plate, 
and it incubates at 37 ** for 24 hours. A growth culture medium is exchanged for a growth culture 
medium which contains bovine serum albumin (BSA) 10% (W/V) next. A BSA content culture 
medium is removed 10% after an incubation for 60 minutes, and a well is a washing medium (it is 
****** about 1%(W/V) BSA.). It is washed by RPMI 1640 solvent This washing solvent is removed 
next, is 0.1mg/ml per well and among PBS, and is exchanged for 50micro of monoclonal antibody I 
to this antigen sample, and this mixture incubates at 4 ** for 2 hours. After an incubation, an 
uncombined antibody is removed by aspiration of an antibody solution and is continuously washed 
using a washing solvent, following washing — each — biotinylate rabbit antiserum IgG (what was 
purchased from Vector Laboratories, Burlingame, California, and the U.S.) which used a washing 
solvent for a well and was diluted to 1:1000 is added — the solution — a well — it incubates at 4 
** inside for 2 hours. Next, aspirate of this anti — IgG antibody solution is carried out from a well, 
and a well is again washed using a washing solvent, next — each — PBS solution 50mul of a 
MDVH RNA biotin avidin addition of Example I is added to a well by ml in 1-10 microg / — the 
solution — a well — it incubates at 4 ** inside for 2 hours. Next aspirate of this solution is carried 
out from a well, and a well is washed by washing solvent 3 times. 0.1 M DTTin tris-HCI buffer 
solution (pH 7.5)50microl — the next — each — it is added to a well and an incubation is 
performed at a room temperature for 1 hour, next — using a 96 finger-ant cotter — each — 
supernatant liquid is removed from a well by the new microtiter plate, according to operation of 
Example II r the solution is made to set by Qbeta replicase solution, and assay to **** 
recombination MDV-1 RNA is performed. 

(b) Operation which uses a cell in suspension: A cell in suspension, When :cell by which it is 
examined by carrying out the next ornamentation to a unique antigen by operation used to a 
monolayer cultured cell and in which it deals is not obtained in a form of single cell suspension (for 
example, lymphocyte of blood serum origin), it is processed suitably and such suspension is 
prepared, for example, a solution trypsinization of the cell of tissue culture origin is carried out by 
standard art, possible it dissociating from the culture vessel surface and made as a result — next, 
it is possible to move from a culture vessel with a pipette into a suitable solvent 

A cell in single cell suspension is twice washed using RPMI 1640 solvent which is divided into a 
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well of a micro titer plate next, and does not contain added BSA, The cell in suspension is 4 ** 
2-hour next, and it incubates per well with 50micro of 0.1ml/ml things g in PBS of an antibody to 
an antigen currently observed. 

The remainder of this operation is the same as operation to a monolayer cultured cell. Washing of a 
cell under suspension culture is performed by cycle of aspiration of centrifugal separation which 
produces a pellet aspiration of a culture medium, re-slurrying of a pellet in inside of a solvent 
(washing solvent) new subsequently, re-pelletizing, and a solvent. 

A cell known noting that an antigen sample is not included is used as contrast to operation of this 
example, and it gets. 

Operation mentioned above by this example includes combination of a biotinylate second antibody 
to an initial antibody combined with an antigen sample. Or supposing the initial antibody itself does 
not lose capability which a biotinylate combines with the antigen sample specifically, a biotinylate is 
possible for it, and a second antibody joint process is avoided. A biotinylate of an antibody is 
performed by a direct reaction with N-hydroxy SAKUSHINIMIDO biotin of an antibody according to 
Imam (Imam) et al., 45 Cancer Research, and 263 - 271 pages (1985) operation. 
Example XII this example describes use of assay based on this invention which identifies protein 
from quality of lysis, a blood serum, or other solutions, operation described — "a waste-cloth turn 
blot (Western blot)" — it is one form of law. 

When a cell involves, it is prepared by normal operation which quality of lysis solubilizes using a 
tris-HCI buffer solution (pH 6.8) solution (100 **) which contains sodium dodecyl sulfate, 2% 
2-mercaptoethanol, and 10% glycerol 2%. 

Although polyacrylamide gel electrophoresis in a duplicate is presented with this quality of the 
dissolution (or a blood serum or other solutions) next, protein which it is identified as a marker by 
adjoining lane and is sold to it is moved. A standard blotting device (for example, a transformer blot 
device, bio-RATSUTO RABORATO lease, Richmond, California, the U.S.) is used, and this protein 
is moved from gel to a nitrocellulose sheet. One of the experiment gel lanes and a marker gel lane 
are dyed using Coomassie blue, A zone which may contain this protein sample exists in a sample, 
then, then, is cut from an experiment lane. A zone of a nitrocellulose paper corresponding to a gel 
zone which may contain a sample is cut from a paper, is dipped at 37 ** for 1 hour using 
3(W/V)BSA in distilled water, and saturates all the nonspecific protein binding sites. 
A biotinylate antibody to this protein is used as a compatibility molecule, and in order to examine 
whether nitrocellulose Kataue has this protein sample, operation of the following example is 
performed. 

Example XIII this example illustrates the body of cell surface glycoprotein using assay based on this 
invention. Operation of this example is what changed Gordon (Gordon) and Pena (Pena), 
BiochemJ,208 volume, and 351-358 pages (1982) it, They used peanut agglutinin and HIMANO real 
agglutinin IIRAMINIDAZE processing, culture t and for normal and identifying specific-cells surface 
glycoprotein on Homo sapiens and skin fibrocyte of each abnormality. 

A 9 

A cell is planted by density of abbreviation 2x10 cells/cm on a culture dish. The cell is washed in 
24 hours and 2% (W/V) sodium dodecyl sulfate, It is solubilized using a 0.1 25M tris-HCI buffer 
solution (pH 6.8) solution (100 **) of 2% (W/V) 2-mercaptoethanol, 10% (V/V) glycerol, and 0.01% 
bromophenol blue. SDS-polyacrylamide gel electrophoresis is presented with this quality of the 
dissolution next, and protein is moved to a nitrocellulose sheet using a transformer blot device 
(bio-RATSUDORABORATO lease). This nitrocellulose sheet is cut by section of a size of about 

5-cm . A piece of a nitrocellulose made as a result is dipped in BSA solution at 37 ** 3% (W/V) for 
1 hour, and is saturated in all the nonspecific protein-binding sites. This piece is a HBS solution 
(2.7 mM KCI 137 mM NaCI) next 0.9mM CaCI 2 , O.SmM MgCI 2 , It rinses using 39mM HEPESU and 
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pH 7.4, and incubates at a room temperature in 10mg/ml for 1 hour among a HBS solution which 
contains BSA 3% with biotinylate lectin (it is suitable for a hydrocarbon skeleton on glycoprotein of 
this quality of the dissolution currently observed). Biotinylate lectin is a commercial item, for 
example, are vector RABORATO lease (BERIN game California) and ************. this piece — 
next — using a HBS solution — 4 times ****** during 30 minutes — it is enough washed by 
things and incubates at a room temperature by ml in about 5 microg /for 1 hour 0.5 ml of MDV-1 
RNA biotin avidin additions of Example I, and among PBS. A superfluous addition is flushed 3 times 
after an incubation with an avidin biotin MDV-1 RNA addition using HBS. A solution which it 
incubates with 0.1 M DTTin tris- HCI (pH 7.5)0.5ml next for 1 hour, and can do this piece as a result 
carries out the catalyst of the RNA duplicate to Qbeta replicase, and assay to MDV-1 RNA is 
performed by operation of Example II. 

Nucleic acid of example XIV living thing specimen (for example, cell culture, organization, blood, 
other body fluid, food stuff, etc.) origin, Assay based on this invention, i.e., standard art which 
begins to pull nucleic acid in the first place, (For example, at 45 ** r for 20 minutes, it 30-mM- 
tris-HCI(s) and about Smicro of specimens I) 2mM EDTA, the 3% Triton X100 or 300 microg [/ml ] 
protease K. A specimen is destroyed by what is incubated with about 1 ml from pH 7.5 about 
5microl, Next assay to a sample fragment or a sample molecule is performed by performing 
operation which is described by a blot and example HI— X on a solid support (for example, 
nitrocellulose) in a solution made as a result, and identifying this nucleic acid sample. 
It may be known that a sample is not included although contrast in such assay is the same as a 
living thing specimen currently authorized. 

It experiments in contrast to which a sample of a known amount was added for quantitative 
evaluation of the amount of samples in a specimen, when the amount of samples in a specimen 
compares the duplicate rates of replicative form RNA originating in a test sample with the duplicate 
rates originating in contrast, it is evaluated, and it gets. 

Non-modified ribonucleoside triphosphate is used for operation of example XV example IX in 
duplicate reactions, It is diverted except for duplicate RNA being identified as follows. : The 
duplicate reaction solutions by which integer ratio dilution (thing of the amount of isochore) was 
carried out are moved to a sheet of a diethylaminoethylcellulose paper using 96-finger Al Cotter. 
This sheet removes ribonucleoside which was washed among 200mM NaCI and a 300mM 
ammonium acetate (pH 6.0) solution, and was not next crowded with room temperatures for the 
inside of RNA. 

This sheet uses a 0.3 microg [/ml ] ethidium bromide next and is dyed. See sharps (Sharp), 12 
Biochemistries), 3055-3063 pages (1973), Bailey (Barley) and Davidson (Davidson), 
Anal.Biochem.70 volume, and 75-85 pages (1976), 

Fluorescence from each blot is measured by some one of some the known art at the last It of 
dyeing blot origin more than fluorescence intensity of contrast blot origin shows existence of a 
sample (namely, pBR322) in a sample blot corresponding to a dyeing blot 

It is used instead of other charges of a dyeing material being ethidium bromides, and gets, inside of 
these — methylene blue (DEINGUMAN (Dingman) and a peacock (Peacock).) The 1968 above; 
Argentation [SAMONSU (Sammons), 1981, above-mentioned; — above-mentioned; or FUIKOBIR1 
protein-Qbeta replicase conjugate fields (OOI — ( — Oi) et al., 1982, and above-mentioned; — 
Str/er et al. (Stryer) and the above) will be contained in Igloi (Igloi) and 1983. 
Rather than fluorescence measurement, a color of a blot originating in dyeing of RNA is evaluated 
rather, and it gets. 

Example XVI Escherichia coli K-12 / 600 shares of cultures are transformed using pBR322, and are 

cultivated to 10 cells/ml under tetracycline existence. 0.1 -ml culture medium The 30mM tris- 
HCI, 2mM EDTA r It is united with 0.1 ml of a 3% Triton X-100 or 300 microg [/ml ] protease K (pH 



21 of 23 



9/4/2008 12:20 PM 



JP,2710159,B [OPERATION] 



http://www4.ipdl . inp i t .go.j p/cgi-b in/tran_web_cgi_ej j e?a tw_u ... 



7.5) solution, 1 ml, 10 ml 100 ml and 1000 ml of each, and is heated for 20 minutes with 45 ** of 
solutions made as a result 

Escherichia coli K-12 in which a reference solution is not transformed using bottom pBRof 

tetracycline nonexistence322 / 600 shares are cultivated to 10 cells/ml, Next, 0.1 ml of the 
culture medium and 0.1 ml of protease K solutions specified by the above are set, and it is 
prepared by heating a solution made as a result at 45 ** for 20 minutes. 

Next, the DOTSUTO blot of three samples each of five testing liquids each and the 3microl of a 
reference solution is carried out on a nitrocellulose carrier (given to 18 of 96 spaces spaces during 
standard 96-hole arrangement). This carrier is set at a tip of a paper towel which used 400mM 
NaOH and saturated it next, This nitrocellulose sheet is burned for 90 minutes at 80 ** by the last 
contacted with a paper towel which denaturalized and then saturated DNA with the (a)400mM tris- 
HCI, pH7.0(b)20xSSC, and (c)10xSSC continuously. 

The skeleton [ mer / of example IX / 30-] according to Example I and operation of X formula- 
0(P0 2 ) NH(CH 2 ) 2 SS(CH 2 ) 2 NH(P0 2 ) 2 0- It has combined with MDV[ [which here, has combined a 

FUOSUFUO lamination date group at feast with carbon 5' of a 5 -nucleotide of a 30-mer 
compatibility molecule and RNA which can be reproduced] ]H(+) RNA. 

It is 3 microg/ml among a compatibility molecule MDV-1 RNA hybridization solution which front 
hybridization of this sheet is carried out, and then is made as a result according to normal 
operation, Hybridization is carried out, after hybridization is washed and a compatibility 
molecule-MDV-1 RNA hybrid by which hybridization was not carried out is removed. 
Next, this nitrocellulose sheet is set at a tip (or tip of a dry paper towel) of an EKUTEORA 
(ECT-EOLA) paper (Sarysu (Sarris) et al. t 1982, above) sheet ****** sponge saturated with 0.1M 
DTT in the 0.05M tris- HCI (pH 7,5) sets to this nitrocellulose sheet tip. With capillary tube 
movement to a paper towel of a DTT solution, replicative form RNA is separated by reduction of 
disulfide of this hybrid, and serves as a duplicate moved to an EKUTEORA paper (here, positive 
charge adheres). 

Next, it incubates with a 100microg/mlBSA solution, and this EKUTE ora paper blocks a protein 
binding site. 

It incubates for 15 minutes with Qbeta replicase solution in which this paper is described in 
Example II below. 

According to an incubation for 15 minutes, this paper is washed using 200mM NaCI and 5mM 
sodium phosphate (pH 6.5), and removes ribonucleotide which was not taken in. The radioactivity of 
each blot on this EKUTEORA paper is determined next r using beta-radiation scanner / digitizer 
(GOURIANOSU et al. (Goulianos), Anal.Biochem.103 volume, 64 - 69 pages, 1980) at least for 
example, in 96-. 

This reproduction is performed only using non-radioactivity ribonucleoside triphosphate, the 
amount of RNA — the peculiar UV absorption (KURATERAZE et al. [ for example, ] (Kulateladge).) 
the FUOTO printing method of 1979 and the above — depending — it is determined, and on 
Japanese lacquer or this EKUTEORA paper, directly, one of the dyeing art described in Example 
XV is determined, and it gets. 

Existence of pBR322 in a solution authorized is shown by signal beyond a background signal (it 
originates in a reference solution) originating in the corresponding RNA duplicate blots on this 
EKUTEORA paper. 

It is prepared like [ in case example XVII Escherichia coli K-12/C600 share culture medium (the 
thing transformed using pBR322 and the thing which is not carried out) is Example XVI ]. 
Next, the undiluted contrast solution, undiluted pBR322^transformation culture medium, 1:10 
dilution pBR322-transformation culture medium, 1:100 dilution pBR322-transformation culture 
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medium, Three samples each of 1:1000 dilution pBR322H:ransformation culture medium and each 
1:10000 dilution pBR322-transformation culture medium (all dilution uses a cell nonexistence 
culture culture medium) are added to a polypropylene micro centrifugal separation tube, each — 
the 30mM tris- HCI, 2mM EDTA, and 2% Triton X-100 or 300 microg [/ml ] protease K (pH 7.5) 
solution 5mul are added to a well. This plate incubates at 45 ** for 20 minutes next. Temperature 
is raised to 100 ** and continues an incubation for 5 more minutes in the end of 20 minutes, the 
aquosity salting in liquid / phenol suspension 8 of the compatibitity molecule-MDV-1 RNA hybrid of 
Example XVI after cooling this plate to a room temperature — mul5 microg/ml — each — it is 
added to a well and hybridization will be performed for 5 minutes in corns (Kohne) and (1977) 
according to the above. 

each — a well — the water-phenol mixture of the origin is given to agarose gel electrophoresis 
next and separates pBR322 (the thing which carried out hybridization to compatibility 
molecule-MDV-1 RNA, and the thing which is not carried out) from far small Shinwa nature 
child-MDV-1 RNA. This gel is dipped into 0.1 M, DTT, and the 0.05M tris- HCI (pH 7.5), and 
separates replicative form RNA by cleavage of the disulfide between a compatibility molecule and 
this RNA. 

This replicative form RNA is moved to EKUTEORA and a **-par next by electric blotting (a 
SUTERU work (Stellwg) and Dalberg (Dahlberg), NucLAcids Res.8 volume, 299 - 317 pages (1980)). 
Finally, duplicate RNA reproduces in an EKUTEORA paper. - Operation of Example XV] is diverted 
after a process that a blot is carried out, and a duplicate of RNA which can be reproduced, and a 
check of whether pBR322 exists in a sample as which this duplicate RNA is identified and 
authorized are performed. 

This invention contains a bioassay system which progressed more nearly intentionally than a 
system of advanced technology for sensitivity by which it is attained by use of a reporter system 
based on a RNA duplicate by RNA-dependency RNA polymerase, and in which it deals. Sensitivity 
of assay which uses these reporter systems should be measured by only background originating in 
nonspecific adsorption of a compatibility molecule and RNA which can be reproduced. Otherwise, 
sensitivity of such assay should be limited to theoretical restriction of one molecule per sample. 
This invention also does a certain amount of details for without obvious ornamentation 

deviating from the direction of this invention, although intermediary description has been carried 
out. 

The various features of this invention are shown in the following claim. 



[Translation done,] 
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?i5fiJEorc>4if*©«HSisa©^rte. 

1 9. *»tt^T*15' -5i^U*^F©5' -SSRr 

2 0. ««S!DNA{clS^3^/c«fgtt^*tt*{C»g^ 

fftrMWrnroHKnte . m 1 rv» 2 ategftj>*& 

■C8*0tS^F-^6tS»SRNA*i»«3hSill*©«5iaM 

21. m&mm^m&LitW(ai!i&**:tomct&&*. 
r«ISStRNfl©ffl«lffirtc. »ri*jj:^»2aassu^*s 

WWtdS^O-CC^^A7-< F©fi7Ctc«t-5-C»BJtt 
^*6tM®RN^^3*i*i*fc©iraWl0W©:*7 

2 2. fit^»W6£3ftA:8«Jt4#^4:<fcf*K:»S£ 
&?«»3aRN<v©8ES»3«:. l(fcJ:*«^V>jti**» 

r 5 c i «: j: 0 afptt^f-*»e.tB«saRm*»«r &n 

*©EBflimH©^&. 

•cat®iw©ffl«8(rK:. iBii02asBB»*««w 

2 4. x^-t»--a©a*«l-C*0. aOJffiRwvfcIS^ 

SS^R^^BS 3 to S««©«H»lSB©*ffi. 

2 5. ^1—9— »©q*Jir*0, tt«5!RNAtC<S^ 

3 nfc«ffltt^F©««E^©IS^«rtBieSRMA©aK 

-AC^W F©ifi5u«:J:-,rttWtt^*»6ffiW 

sfnNA*^«rr & tft£©«5B$i$!©:#&. 

2 8. ^^-1*--2l©q*il-C*-3-C ; ISHSlRNAlctS 
^ 3 ti/ta*Dtt^F©^t*^©S^«-Cffl»l!RW©« 
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2 7. *^~-!f--S©<i*Jl-C&D I ffiW^RNAtCtS^ 

2 8. RNA-tS^WW^'Jji v-Hf*»Q(9U^y*--tf-C 

— tflcj: *«»©fcA©»^T* *«sR©s&iasi4 #© 
*y > ^— tftc<t4ig«BjDett4jfe5 c t ft < &mim 

©M©*§£©*flltt*5^ c <t ft < HWtt#*tc|g£3 

tifcsiziiea^tck^-ctfft^ti. &sn 2 

«#SSII»«m>tc#W«r&3 ti-C l»i 3Wf «B«Jte^r 

* 4 a>© t>r *i*>-c * 4fS#<D«eigffl 3«©M«tt#+ 

- ^KBSrua^ F. 

32. a«MRNA*iQ/3U^"J*~tf(C<t*^>ChP 
-C©ffl»©fc«t>©HS *gS3jt©«5H* 30ffi©«ffi14 

^-a«iSRNv^^^y ? f. 

33. *2j«g^£jini«i»##»m^*jJ:a' 

J: -cai>(cftWflt|(c*g^3n-C i>*iWt©ISHISi3235l 
<D«B*Ptt^F -ttSBSRNA/> 4~ftyv F. 

34. »l*Bffi^*4S;-0-P!i-NH-(CH,) 1 ,-S- 

-c*fc>3ft. »2a«a»*i5C-o-Pa-i«-(oii). 

- S - (5$****^ 3 5 s - hSl^*iKtt»K]i4^0 
5' -**U*-*F©5' -&&te|&£3*V mttnt 
RJD-CtSft-5-CI,>'CfcJ:<. 2~8-C**> "C^feS 

y v k. 

3 5 . WW&H-ifi'P < £ fc 1 5" y >«»©»?#* 

tfitsstTio, tt»m*awtt^r<t>3' -aaatc 

m^*8fDtt^©Ktf©*H!WtC*0, 
^f©3' -*JStt*^sM^x^f ;hcJ:-,-CSWSrn(\ 
©5' -X»U4-?F05' -KJRtc*S^3n-CU4SlS 
*©«6H!»32JH©S«ltt^^-ffl«SRWN^!/'; * 
F. 

3 6. 91 2 a«ffi^4C43aaW^-C» 

*W#©«H!ir32Ji©8fntt#* - sa^RNA/N y * »; 
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* F. 

37. »iKcjf»2aeee»©-*wtr*^-;t'r* 

■c«foftfl^*fcBa«saw«{cte^3 ftfcr try >r 
*58»#©«H*36a©awi4»^-SRsaHHvw^ 
y » f. 

38. e**-;i'fis#a«i?-o-pck-r*-(ot). (s 

S). (Ot),NH- <SWU:IB#*#5 5 f- 

fc»ir*4. ) ^-r-Atci^-clBRfflRH 
a©5' -s*u**FK:ie^3*vci,>.&WjR©«iHsr3 
^©«awtt»^r— fieesRNVN^T'y * f. 

3 8. »im»*\tv**~Mtmi*-c-c*>i>nm>m 

H#3SE©«Wtt#*-1S8lffiRNVW :7y f K. 

40. «ffltt^*ie*^;Mtui'*>Tas»3ft© 
taH»3ss©a«i&^ j ? L -aasiSRNv>-<^'y ? f. 

41. Mfnttaw. *ft^ffjtc7* htr*-*>r, * 

20 -Aite£3ftT^*dJT?*fctturpa6t>«7? ! -> 
«ft»©C- 6 *fcttC - 8 (C«fc o-Cfcftf^-MClS^a 

©5' -K*tC*Jl>-C5S;0-PQi -m-CCH,). (55) 1 

**f©5* -es&tcessti. s*»<tcjfu(iRi;*»a 

tto-CfcO. *l2^8-C*"3, ttt0-l-C*4>© 

x-t— 7-A^tr**:=.;Mt3tifcl8«-c*«5. r 
30 />-/^y»F. 

4 2. t2fDtt#^-**5' -S^U** F©5' -J^"C 
tr* *z.Mt 3 4VC t, > 4»*©«SH»41fl©aflltt»^- 
-HHB'W^V » F. 

4 3 . «S^RNA©tt*H£ft?tf , RNfttK?? y > 7 
— est J: iffil3«TfiB14«:* ^ C <t ft < ta»fflRNAfctg-& 

<fc-3"CftL^-5 fc©"C*S IB^©«afflm30Ji©afiHi» 
^-gKBSRHA/^^^Uf F. 
40 44. RTW«??ttRM«*y>^-^fc<t'5S[*!®roW©-f 

>t hn-c©a»5it6tt*^c<!:ftotc. aea^jc 

w\t Ifilatt^F 4 ©lffl©e^4«Wf4^Pi IS^ L-C 
4*te8li^©ft«6<HS^«:<t ^ -cte^4tf ^ c i**r 

* S RWd»?mRwv*: 'J ^ 9 — tfKi J: *) tSH 3 *i ^ 4rn 

45. ^>thd-C©Q<3U^y*--tf(Cj:*]fit!©fc 

8&©»sa-c*«8B*©BH»44a©a«gaiw 1 



7 

£3 txX T**f*#©«B3f!U9H©1«§^R^ 
4 7. &&MMfit!**~ii>tfcttTW>'V$>t), if 

*56©»£-C&, f ^-^^-JWSC-O-PO, CCH.) 
, CSS), en (sJ;*-fcffi'i'** i ?5f- hffl&jr 
145' -Xd'U^f K©5' 3 ft. P*JJ: 

r«[§JC*S&-?-c*i'). 2-~er*t}. q«o 

RNA©5 ' -5i*U:*-*K«:a£3tt"Ct>*S#©«6H 
*40H©«M5lRN*. 

W^Sf - f-»(*5' -*2U:fr*K©5' 
-KSRKfS^Stl, ptt2~8r**) ©x^-ir-fc 

4 9. 61Wfiltt^F«:*«WK:#*^3nfcRNft£Se:ttR 
NWX -J M 9 — (c J: *) mZZti 1 -SfflHSSRW* 6fr 4 

5 0. ffiK^RN«CHQ(9V7-'J*— feriCi:4ffiSJcDfc8E> 
d!)JSS!T*»), &»3Sre«©5' -5** U*f-K©5' 
-K3R*jJ:WK*att»^<D5' - U+f- F©5' - 
K»t±SC-0(PQi)NHCCHi),SS(CHi) 1 l«CPa)0- (5Wy 
±zttl§JDrt»*&-7"C**»)&*2^8T*.&) ©##«: 

5 1. «ffltt^*»5' -^^>^WM-*j«t^3' -f 

5>:TOtt©w#*#T4»#©aH#5c«i©*v-- h 

5 2. fi»iS(RNMWSfQt4» 3 ' -jOBStCfett-SW 

53. a«i4^*i. aa»tt#*«:a£3*aft:> a* 

^iHh(c«ftfci>< i «»K*S©fi3©&«©»rK- 
i ««SRNA± * M - ^ a >«C J: -Cflffl! 

sawwtce^s *Tci^»*©ttH»3oa©fflwtt»T 

5 4, hP"C©Q<3 WJ*7~ fe*JC 

J: 4tS«©fc*>©«Sffl-C A -53!*©|8HIU533S©SSfDtt 

5 5. a»14^#geKT*SW#©«BBI&542l©a 

5 6. atttt^#«a^*4W:fc©«Ha543S©afO 

Mtm&w# >) x ^— tftcj: *) wstsns gEtaa© 

*»M©ffS 
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*«tc^S©#«JI«JS«:W*«:^C»-f>^*t<:4 > 
S*Sje©/M*D£«cfc^*1ft*T * C t im*&9t 
&*. t»<o*©«Kr*-*±0-Ctt, mHLtc&% 
©Jll«^ft&©flcift*{C«/J^fiFtt'r S 4 Jl-^^tna^^ 

BStttttc -n>-c©-< a Tu>-fe wiasfflKte 
©*aeTo^«*i©jte^-©aiit*7S-r &a> 6*fcE»j 

■sir tr>:*;i>*tc#^s£tti«*mM* 

(BP*;. #£©«W*fcflf^. Xli. ftj£©SKjBB 

fit. xumtemfrKo-mi-) tc^swKts^-rsaffi 

©«WSS»itil«WEciB5»J«:fco+ijz/. xtl,** 
©«W(cWJ-4ja|R, 3 6tc. tt««*>^*Xtt«W 

•py ^©©*5«5£©«{fc*««»«:^afi«itctt^-r* 

(♦©^Tn^iiS^LfcaWttd^tftttitt. AStWtc 

y^^ia^i/^iy*-*- • ^--/*a«itt^F- 

30 <MS£3**$*p. iOC4tt5Ci«cJ:oT^3^*. 
T^-b-fW/SgStt. T'>-fe^Jfi«c*jW5afDl4» : iF : i*. 

a#ntt^fftiwj>>6i'^^*^i;3i**y*-i'- • 
i/^-^A©»at4. 3 6«c, Ty-fe^Kiiw-sy*- 
• i'^7 v A*>6ii;fci'* r ^-;i/©3featcts??-r*c 

ju- i/ -cs^wa^F-^' * re 5 up o fc y >s« 

(til/ ^ i/sw©?^©^^^^*^^ 3 1*4©«:.j^i 
f «y«K-*- • yA-^©»K:J:o-cfWIR*«W4. 

». a«tt^*afecfci«R*m»5c4K:j:»3i!fea 

3*lT*fc. WAtf. tr^-f-^-JHt (biotinylatetl) V 
50 robe) " (i, mtUcmZVfcTWy (avldln) y#- 
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-r-SCiCCiOttWSn-i. Langerfc, Proc .Natl .Aca 
d.Sci. (U.S.A.) 78ft. 6633- 6637^- 'J (l98l) ;Lea 
ry6, Proc.Matl.Acad.Sci. (U.S.A.) S0&. 4045 - 404 
9-t-S? (1983) . SWCcaiBi3l*fcrKf>«: 

4><DKB8U-C«. HeveviMalmros,*a^fto.4,228,23 

r*«©«©£i«!t#HF-*s«3tt. -e-hst. jBwjwtc 

•tf (peroxidase) **X7r*-K (phosphatase) ft 
tlA<«fflShtl,i5. Lear/65«c5lflB. 

«#Wtctt. ■ ^•-^©l&a&K.fcorttfll 

3*i*£lfc*i*»t: 9 5 4jStt(cJ:o-c, StttcfcuriM 

9 ttioft* 6 ioottffi£#£*. 

W**S»T»rJt©*-lilrWtDl¥SSr3fti, WSAtl, 30 
t> <fc 5 frtt*W*©#*EJtoi«£ ft o"C < 4. 

fflC/fcW* 1 . R.K.Saikifc. Science,230#. 1350-1354 
^-V (1985*?) RCX3-a^M^fraiRK«No. 01640 
54«:Batt3*TCl>S. Saikl6, ±&. ttE.coli 0tW# 
<M I tifcK, dMP.dCTP.dCTP.dTTP.^, 36 

li. fe>*J»©3' *^£< ©a^{C««fltJftE?lJfc 
fcntO. *»1*(*fNAKJt©7>? 1 • H2 

>*iR©3' *«©a<©8li#tctefflWftSE5»J£fcofc 50 
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t&*3-tf*©-C*S. Saikl6©:&8;Ktt ( £»©■?■< 
bsssrccft*. saikietcj^eaBS^^-cB, 

*!>ft < £ fc 3 OC^fiS* >J 9 U*^ PttMTCft 

WW*^-:/***. Saiki6©35rS*C**W4»ai 
©frfr-f^Att, 3^f->^*»6ft«. tfc-^-C. Saiki 

StiCtKJ:*), av&n-7 • 7 9-fe^oBft** 
A31+S©-r***i ( *©-#-C6tM©SEffi«*:iIC 

ST5'4z-Y©asK«:l«:*:3-H-£J:'>&, iOfflffi-C, J: 

a©-?**. 

©r**„ w*\«©S[tt. NwEisjso. rfw££©K£ 
> • tr Ha ©flfe©fi££lo£ S ft 9 , RMAS2lfiltt©RNA 

«" iPf«*l"C*fc. 

ktenjnaiSplegolman.Sclence.lSOft. 884- 886*^— i> 
fl^4ft(*©IBfier. lE<ItfflpI6er*jaK©'JiK-i'- 

• f &Kmm*z c t aj-c 1 4 c i tt^f a e. tirt » 

ft*»-3/C 

M1ele6. 3.Mt>l.aiol.,171«. 281-295^-i? (1983 

^) Tit. rxTf-totstmn, MRKii>Mm- 

1 RHMD, /<i'7 l U*7T-i^Q/3©»WtS#ttRNWl<y 

y?- e ( "u^«;*— ) ©*i6«c«^arctt«cc» 
(aa^©#A*ieajo-c*jo, 3 6k. w&&x.<$w$t 

tt-rftO-^^WiCiJSr^L-Ct,'*. Kramert.. #H 
mtUSBNo.614,350 (1984^5^25BSSM) fc#R9^ 
«k. C^ttCCCft^AtttC^Un-COS. Kramer^© 

-^?stt(cj:5as©fca)©<a*«ARw»sat. 36 

fitStt. Kra»eHE>©fmW8Bfc. 

(♦©r^HS'f©';^-*- • ^^©satii/T:©** 
^iw«c;cti(cBiiaL,fci^#i4RNAsj<y>5--fef 
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«8«*. itlW^ttttor ? -fe ©Wisa© y * 

- ■ VXxAtLrf«JffloTfiE-C*S. <!:(,> 5 fit *©&il 
S£o-C. 4^©£f*«*HM*<**#aj-r* 

f'J* • ^T-^QflCRNAtfy^-- tf(Cj:4^> • 
tr r cn:©mia**»JflBfc. *lffl£fl-i rna&^*©£ 

f**i#y ? * u** k©wk-t4> mmtm 

>-»ti»ft<!r©*:/-"!*ire*4ia£-(cu:. rawttry-tr 
4 • vx^A*©t*t**>^*±^W<cl6£T*lrtfl; 

e=aE-ric»rti3&>©*#?B^tt«: ttg-&#*o < aw 
neurit. mm™xtmto&tt+tt&£Ltc& 

©RNA©ffiW#>j2«£&£frP>-C CCTa) RNA 
«fc *) tt» S h 4 C i 1 6 «»: 0 tttt^-CiBWtt^ i 

SRANcottmw, !»*<©iw«i©et»5©^rti*>«:ffl<.> 
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-3R^*<*a-rs©r*s„ «©;*&<!: lt. tr*-*- 
Mtbfcy#Jii»u*^K-5' 

l-c*hwsc tvx-sz. tit, mtitiftfmim 

-MjH6*-c*aw«-y>^jntJ©ttft©^eE*9yE 
i > a#aa^ttt»©ia-cts^*s*Jcsj:^tt*frT 
id t>L±»©awtt^f. *ti&#&, mswwKV 

20 111) RNA»#ttW#VKy>7— tf*fflt>-C. ttfctCfe^ 

RNA©tSK*H*JS3-H-S. *i/c 

1v) ©®£rafiElvfcRNA«rttUir*v « 

30 C£*ttt»J:9K. «HSRMWc3tWte^L-/t»l©a 
©i«S8il»*^Lr. |g^S1*-4Ci*ir»S©r* 

4. cc-cij^j i tm2<Dm&$mis. *ss. 

*PI^(CJBBS0 -CI* 4©-C* 4. 

*«^(1*/C 4 hT" (smart prob 

g) " i&mHC#TC*S*). W%s CtlB. ttffi-C* 

*Dtt^*»v -e©«ffttt^0-C^*C>i»^KB. fflW 

SRNwWiwffljffttRNwP y > 9 — tftc j: 4««(©«gsi 
*«?B(i3f>«;, 16fi*f*^-L-C. «HSSnNMC^ 

jj< y > 5 - tc «fc4«esiRNA©a«**»tf icia 
so c-ct»5iil&ffl5#tttc*itcj:<h «i©J«S8ii»itJcilS 
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sssutctiev -*f©a»ap#© i ^tctt^Lfc. * 

©«fc ^ 4S«SSRMftti. fc(*£©t§£©»SI144ftefcfc 

"«(*" ±b> ?->:>%*-c©*©#iE*«KS£T 

B. TSr-fe-fiDMMMl. **l>B«fl««fK-OC<!:4$ 
LTl>S. *l6K(Ctie')T'>*^-CB. IftttiBfflS, 
£(*!S^**l>B£{*iS^©WK-©C£-C*$. 
(*(CB, flillfW*:"**. 'J#* HSR. 

Sffi(Drw,Rm) , ttHOKJt. *Or#'j£e& 
*©<fc ^> &4*5*(*{CB, f-fPVF (ttttBttStXB 

*©»rK"C*a) (4MMtMA.l*94*xft 
• -5-/^ • $va©Wt 
K\ fcSOB^V^tctt-j-sSMttrirc**) :ffc© 
«*{*BWl«, *£fc©4VA©»rttXB. RN 

(W^Ul^^iKCWL-CB. Lizadi Nogu1era,3- d 
v A#^tHK^4BNo . 0135108* &M<D ci) ; ^A,ISR3 
©.t'JftSSWiia <*ft«£BW*BS3K*Bia©*ffll!lSliiCi 30 
:**t,>B. SSitG^ (If^Miltt. it 

>y+-w*#rK-£*», XB. 

ft:. Wtf, *;U*>©<fc^J&:«l5£(Djf>-'<i7-cfc*») 
*. *©JM»**H^*©^*»Bt*Ty-fe.f , Cfcj£ 
f*C<itCfc*. !&*SfcJfc:2-?©tfi{**«£$ C£tCfc4 

^©^KB) f&-©!S(*(C*S^OfctSiJara0. X 40 
B. hr^'fe-lcDifl^tcB) SUMctt 

^Lfcflriotftfttctti-cft-s^. *<©ffe©* -f^© 

#tt©§aifc(p*>. *««pjb^a^ • r^-fe-^^fiaa^ 

P - :/ • t\ A -f 'J ¥ A M- Is 3 > • r V Hr A iC ffl I > & It. 
fflO^rt. SfffiBBftia*, Alffl*£t»»&©JSWR© 
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«m (*it»B. s-3fc«Kr*owai, »aw«ce^ 

lr»"C «fc < *06*VCl,>& <fc c 

tuxmm*im~ct>?>. m—o<otnWi^tsv->^)i'p 

©**8©©I{ttfti*«:*fLTB. -fSffi^d^ A > 
A©«fc$&tSttlS£5'>'>'i'*fc8Wtt£«JH± OTffl 

(CWXBRNA) **C>B*OBf>^0^fl«C-Plr»r 
B. tt(t©Br«- £fflttlWlESl©a!»4SO. ^U^^ 
i'U3r3 L KXB*'JJ?i'Uar^K (SK^Tifc. DWVXBR 

0fc«BW1±^Bett^JSft»R4*^^> • K# (In 
vivo) Xtt-/> • fcfhO (in yltro) cr>^<©KSJ© 

ic*<i,>tffi»snt:i>i«t'>{c, i>«XBRNAiiiPtt^ 

*©J:^ttafDtt^Biflm, 4>tt<<tt>io 

<am9>>*2. **t>B, io©*';*axB— 

3RW*4: tot itc <t *) ^>^tp<r>^<mmt K33"J? 

n«w*K-?i»-cit. aaai*siW3*=}-firaBu**> 
^ (w*. litem, »*wtB5:fpffl) 

^(c. *©«t^«r»S14Ba««fiJl4^F-*«-!>->y;Hf 
*^©T-^-b-<^ft«:l^f'r5-9'>^B. J<H» 
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«&©*«. Xti8l^*^-^4o a o©<fc5ft£<* 

£*£D3tt*ft<£OT. tttt©tftW*J*tf*«fc5&1Sj 
R*H<JI$<S«©*t«£fWtc:k:£»)ff 6tifc, to 

*»3;fc»©;fir8:«, C9fS^K48^rJ:<}3l6n-Ct» 
*. 

3fT^TS». GoinstelnitHoajies.Proc.Katl. 10 
Acad.Sci. (U.S.A.) 72ft, 3961- 3965"*- ^ (1975 
if) (WAlfFa1tawtMjselev,*S^ftl*>.4,3S8,535; 
Rt/Shaf rit2,*S^No.4 , 562 ,159& if <fc ) 

©3Pi-A^^iJ^^-i/3>a*, Be 
ntoni Davis, Science, 1B0-1S2"*— (1977 

-fF*9-f**. **l>tt«#©l8»8*>6#»3fts El 

tm#±. (&m# (<tipstick> ±©m«n*«>, 5 fa 

3 lift. (Cillespie<!:Sfrie<je1iBan,J.MDl.Biol.l2#, S29 
-842^-^ (1965^) ) mUK.-Ol.^MT'iCLtiflT: 
**. 3|=^fttt*fc«**>6*l»$n. " F ^ h (do 
t) " ■ ■7uy7-J>2 (Kafatos6, Nucl.Acid.Res.7 
ft, 1541-1552<N-y (1979^) jWhitei Bancroft, J .B 
1ol .Chan.257ft, 8569- 8572^-^(1982^) ; V"9 > 
• ^q";f^# ( Southern, J .Mol. Biol ,98ft, 503-5 

(1975^) ) ; "y—*f>" -fuvrAisif 

(Tnaias.Proc, Natl .Acad.Sci. (U.S.A.) 77ft, 5201- 
5205^-iJ (1980?) ) ; XH'hP-'^P*; 30 

?--f>f (Stellwag<hDahlberq;Nucl .Adds. Res. 8ft, 2 

99-317-4-y (i9Bo^) ) K<kmmm±.K.m&z 

3> (Britteniltohre, Science 161ft. 527 - 540^-i' 

(i968«F) ) RtfTk/wa^raw^^^yf^-tf— >3 

> (Kohre6, Biochemistry 16ft, 5329- 5341^— 
(1977^) (ci6fflUrc*ft«:j;»)T^-fe^T5C<bfe-C 

c*aa:-caitT-rsjpj^***4*i. tr*^>©,fc'>£*rffl 40 

(W*.tf. ISffliFJxii*ftJISH*J:) . Xti. o«« 

^*ffliB*as©^';^e nawxi*#M©c so 
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i) . &*t>tt. U^';*-^U-hO/<d'f'J7*B 
e© J: 5 tt . @»S(*Ji{cilffi L fc»£«Hfe#© 2 
'J £*©tftlH«:(£ffi-C # 4. 

"«SffiRN4"±B, • tf HaraHlMiSWtCfflS 

sn-s, bps, ■ thnrRHAt&i¥ttRNA--j<yy 5- 
RK*CfcJ:t>. *«^©Siai«:aufcRNAiJ<yj<5— tfR 

<3». ^©sa^^^sta^-tcfflftiftciESs^ 
*©*5&«att#tc»iiBufc^fc6i;i:, 

U *7 7 -i?Q /8©JB»*i»fc*l*E,coli©(B*«:|»L/ 
■C, RN^#ft©RNA!j<y>^---tf©4g*e£:TC>J!Pft 

sics^se^si*^-?-©^^^^^^^^:^ 

tlZ C <t*»-CS 4«»SRNA**S^-Sf6©7T—y{C 
-3t>"C(i. ffl*.BMivakee>. Proc.Matl .Acad.Sci . (U. 
S.A.) 68ft, 2022-2024^-y (l971*f) ifeftSHtJ:. 

mmmwitz < ©»% j: t> awtt^tc»s 
(c. afai4^F-tcjg^-rs©-c*n«. «nift(cj;<a 

JB3*i-Cl>SJ:^t<:. IBfatt^ ©*M*«:*t-rs*fSi14 

*fti*{ci,>< iwmsmzb'ixmis-rzmjzt/m 

fflfntt*H^citS£-r*©ra*iti. cnfejR«L7c#tc 

^K-c&icijWu^rAS. c©c<bttfie<iiHiffir 

^sciK^^^SK^eEsni. UMtihU, ism 
mmifi, mGLtcKima+icts&rzc t\t. ma 

*«ftnA>6r»6. fcbjaw©« r -^*»6no:c»*g^ 

-f — ^S«i*tt©tt«5©C»rti*>H:J: OSatcjftsSSh 

*»(c. aa*s!RMA©afatt^^©e6B. RNAtss 

14©Rm^ 'J ^ — tftc J: *RNA©tBS6g*iMDtfrfci.> «t 
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■6»i*©8ffi-C &*t,»B, Sfttt»^6^BI 

£ * c £ #r * i ©r* *>. 

«»fflRNA£**a14^£©IH]©RH>K© 1 -o<DH A 7 
B. SWtt^Brt^ffiHSaiwv-C. ±tc*£tti2?!l£ 
fcofc&#4£tm*ftitRNVCA*fc©-C&*. *■© 
*9MWnttjm*. «BW>*©SrK"C**1*{*Ktn,> 

<B. Mielefc. 5ttC5lffl. &C/Kramer6. 
«##No.6i4.350©^ffitc J: 0 . «Wt©Sff#B2yil£tB«i 

*>. C©tIfflBfll©eB#B. «S1£*^4fc«)K«^ 

*j<cc>fc«t>tc:ttfiS(**!)45005« f u*?- F$-c©fc©-c 

«msafiNA£»fOtt^£©W©*S^i. W«*XB 

fDtt^Ftc. W8^RN^^fflffiW&EyiJ©*£itgfc& 
#*S^*-*j&>£DC£tl4a»l,T\ SfcK*S«3!Rf##i 
«fDtt^(C|g^r4 *>£ 0 C * £ /i 7" y if 
^ XT* C 4tc J; ♦)J&SJft4c £#-<?**. *©J:5 
fc«E»»rK-*. ^^©tWO&JH^e^S-tfafc© 
(COHTB. t**.BDattagupta6, 
lE«No.0154884*#Kti-J:. «»©aiPtt^KOl»-C 

12« *©J;5&IIWt*l$£i*-l*fc0. tOC*l*fc»)t 

^£fflB^ra^£©IH©*©<fc5tt*1^*^>-t:. « 
MSmWmiS 4vc$ti|*si>ractft * «fc 5 fclSStSlRN* 

«»aaRN*£«iai4^ £ ©nfl©#&*r*j**6£B, 

*fc. tM^RNAiclS£l,rtl»@©«*Sa&#£, SID 

ft. CC-CCOii£feStI»£lt^S(attiS^*t43L-CC» 40 
*. 

tM^tW£fWatt^£©W©^fcJfc«tett > ni 
— o#frfc*W#©|lll ©lt£ <«£*© 2 ftXB 3 
Jfi*>€>£Cfc|&£Blift< ) ZmcctttiZ. SIW. & 

»£. taffltt^(cftw#s^L/fc2»a©a«ai»£, 

1 «S£ 2»a©aiSS|I»£©|IB©«Wfe^^ 
»#© "*WW«c*S^- XI* XB "* so 



«f¥F2 7 10 159 

18 

Blfl«ltt#*£©IW©. 2ftXB3ft**iS*>6£i;4IS 

^w^-r^-cois^j&i. ft*rfcj&t>©-c* •&££*,« 

*ftf0tt#^© (loining) " , -JftlS Oinkaq 

e) " . *ftt»f* (connection) " £B. fc&tt 

K, iSfSflP^* 1 "ft^Jtc" XB "##W*J«:" , -t-ti 

■&C£4SB*Lt<,>*. "ttftffMtt" #S£. XB3 

«. «^£b. j«*aj»£a«s!»w^»fptt» : f : £© 

M©, 2ft. 3ft«JSK«t*IS^^©. 4>&<£fct,> 
*«W»£«5JfflRM*£©|il|©ftWWnclS^'C l *ti 

KioTRiwo8a*fiB)6»**on*i>t.©©i> < o*i©eai 

£ L T«T© t> ©**£ * *i 4 . 
<a> SttSSP^B. U>RS-C«0. IfrSB. y>K£ 
lgSSSRNA©5' -* *U**F©5' -#OR£©IB© 

^©3' -5l^U*^K©3' -KK^©*41»«, 
SK»*att^©3' -*4S«:»S^0-Ct»4£*jc6*i 

5' -«jR{c*jtt4y>H4^i/r«*att^^©3' - 

©3' -i<*U*?-F©3' -K*^©iCtt©ftWIS^ 
^teorc**. lfi»SaRN(V©5' 3HtX»u4-f-F 
{*. SSW»ifK*j^-C|l»]©*ffitcJ;0, 5' K»4T4 

f • +^-^-cy>#jinr4c£3!)ir* 
2. ^sst^i tainted »«t,>»afn« 

^©^EBtaitSa^W, fttc. T4nMU#— tf«ffib»& 
«39I©^ffi(CJ:D. 1S«SiR»W©5' -5l^U**F© 

5' -y c£*i-c# a. c©«#©js«e 

^©a96aJ»>©3* -*»r**aBJ:OJa*W«:j& 
tf^-* : 6?fe^»K*»(,>-c»i6n-ci»4J;^k:, #-© 
y ?ut? F^^+i/5J f u*^ F<g»s*4 

(b) aiS5&#3iHtr*?>XB-f 5 ytr+^> (inrino 
-biotinyl) "C^- NH(CH, )„ WHCTO, )0- , SC~NH(CH,) 
k > SSCCH )« « NHCPQ )0- . X«^~ NHCCH ) klt CC0)<**0 (C 

IBRNWD5* -5l^U*^K©5' -e5«tCifi(St/fc<> 

©, ccc, *tveti. y>Mr%FHB5' 
**K*c, *t.-c. ra>'lSBtr^^>XB-<s> , t:^ 

^■^tCilS^t/TfeO^ aalJ2*»620, bb£ ccBW 0*»X 
Bi»-3-C*5D, -f-tl"e*a2*»620T*4. SC-NH(OOk) 

NH(PQ, )0-CDX^---^- * iOl'-^ifc-^fcfflKSRM 
At*. aHj£Orgel 1 DNA,4e,327-331^-y (1385^) © 
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^{c86t»^fiJE-j-*C£*«T*4. 3C-nh(CH)»»ss(ch 

(HH)(CH I ) l «NH(PQ )0-©^^--!f- • i/rt>-:/)fc*»-3 

5' -BaRfclS-frOteSt 

?ye*f>r s Fte^iSjatettat^f^xtt-f s is 

(N-hydiwysucclniinlno) ©KtSlJ, K{fi#WtC*5t> 
( C ) (CH, ). . (NHXPQ )0-Xtt ~ CCH, SS(<H )N 

h(pq, )o-cd^^-u-- • y;v-^*/M>-ci*lfiL/fcr 

-2 fU** F©5' Ltfc 
0. aa. bb. &eJCccf*ltil«>J:9taea3*"lft. *©«fc 
^nrlSRiSIWWiroBWIlClt. ChuiOrpel ,DNA,4ft ,327- 3 

&tf«T©£tt« | (o-tMifim^htxh. 20 

(d) ^c-(cn 1 )„NHCPa)o-©^— • yjv-y 
tt.fc'Jti^L/t'r^atesisa©*©^. ccr-;>s 

75 FS(i«ttffiW«05' -Xi'L'** F©5' 
SUcte^urtoD. cctti»xli©«fc^K:SaSft*. Hfig 

r^>w h L.yhrKt?>ojitS8i5»i. trass 
rn*©w© **£©W». r y>x». * r 

ffitoo-ct**,) JKJjEU S6K. C©e;f^>Xtt-f 5 

«H©SWt4^(C-3l>-Ctt. «I£6|S# <!:©&*«*£ 
«, 5' -X^U*? 1 F©5' -fit*. 3' -X*U* 

F©3' si»x»^';>*e 

-f©»rK-©**-l*+l 3 ' -.5' -*4ga>6«*T*« 
ffiKtf©3' X«5' ^©Jl^U^fFTfti. 
SfcfKt. JuSS©*"*— ■ 4^-:/©i-3* 

/M^r, ta«3iiw©5' -s*u**f©5' 

J: 5 «C 5' -J^Urt^F© 

^y^-fx-r*. #ft©»ftt©i^j<LfflfflttttK$>j*t> 



•x--?- . 7-A«^lt')7^I' (uracil) (tt 
»©C£*.**) ©5 -K3R*4l»J3:r^-> (adenin 

e) m& («®t©c £*>**) ©B-*syRX«8-i*3R 

ttffift(to.84/03285;Brakel<fcStarvianopoulous. 3— a 

oc>rtt, «*al4^TtcjfiS*»tcawtt^©tfe»tc 
*^*8lfflH:*5ttotf&l>J:5&. 3K©te©aisap# 

. g^tc, *©,fc5&a»sgw> 

*»*^— 9-- • y;u~^**^;te«?ntt#^©iMtfr£ 

i*. #<©atssp» <mti. Harrow© 

£) «». **i64. Xtt*-<- »- • 

5v#, CLES, X«U^^>MWt4^F-<!:©ffll© 
^W" ^© l ocWit rti'>x«^ r u^hre 

ii^Lfct>©T?*5. mtft^^xj. e«s»iKc*j 

ft. XB. t^^-MtC/c^F^afflya^^^A 
i, !n<*ffl«H4^©a^i**JK«3H+*Ci{cJ:0. 

Darvan.Proc. Natl. Acad. Sci. (U.S.A.) 82*S. 96B-972 
y (1585^) ;Forster6, Mucl .Acids, Res ,13ft. 7 
45- 761^ (I384fip) ;Ward6. 
JK«No.0063879;Enqlehardt6. 

ttlNo.0097373;AlaqonilCinq.BiochanistrV19ft. 4341- 
4345^-y (1980¥ ) ;Imaw6. Cnacer Res. 45ft. 263 
-271^-i? (1985*F) *#WR-B-J:. 

lclS£bfc2#S©jS*S6U#«, (2-7©«KftJSCHf|g 

5' -*J8©'J>SJtc*S^L/t«g«aWtt^^f©3* - 
*SjS*>6f*fi L/tX^u*^F©«J:^K) *aS{c#*flg 

y Lfce**>-W 5 ^trtf^x 3kti£;-r4!n 
ftKte-^L/ttSJK. XI*. «aRtcte^L/cB»ffl«W© 

ffl-T5CitcJ:0. fi^!Rl*vi«fatt^?-<b©IB©tt 
S^te^© i o©^B. H«tt»T*w > • tr h nr^ 
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3' -*»(cf=tftisnfcf*5^y>«s*^Lrji$iaE3 
ft-Sfc^ras. ftftt3»(c45t>Ta»3*art>4,*^ 

fc, C©ilta»#©3' -fmK.*Mi,7V> • 
**FiJ. «K5SRH^©f^*^$«£<«tf3tt*fc 
WCll, ytf^Utf^Fr&i^S-CA*. 
ttMnO^ - tS9*SRNA/> A 7 y 9 F L ID 

*. 9 ffiSBSRNAt. tftti'W^y 

Stitt-SCi^-C&i. fcU *©*6*#6nfcRNA 

*\ Xttt*{*K;w^y$^x3-e/tf£. jrafctrs (x 30 
>s a ? y y -f xt * (is-c^aflejtcRNAiWftr-r « y # 

JCjrUT— KH*ffll»r. H»3-li'5©-C*4. Donis 
- Kell er.NucI .Acids Res. 7*. 179-192^-i> (1979 

r. 3 6tciSBi2»B©i«SSP»*itHEtc^WfS^ 

Lx^z&ft&fH--fflmmvu7v v Faroe 

iT*4 (BP*>. 2& v 3^«ittCJ:Si(g^*!»t»-C. 

3 6(C*7-r • ^o-^-C«. &W14#+£2-?*t& 
^L-r^41#B<!:2#e©aWfi®», 36KC©2o 

«, 4>L.afDt4^SB^*itft#(c^^7'y y^xort* 
tit*. i,xi,*&t*i£ton'f7vy Faro so 
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3h4«£^tc%ort,»«o'c**. s-rstc. co^p 
ti am** &tte o r ttiut ojiffitcr s 

WlBRirtB»#Wntt»TW»03' -*4S»fK-OE 

?IJiffitiWfci25IJ4t>0 ( ftl0*>*>30© 'J 

c©Jti*jft^a»aaw«B. mi*. Mieie. ft(c?i 

ffl, »E*. f 57- (Kroner) #@#rrttiIH##N 

0.614,3505^ is. ©^(cfit-oT^fisra. wwt 

aTO»tt> ft3SW*ct4ft7SSo6l50?^t/^f' FOR 
3-C. Chtt. lttiffll^#fcffi*ft;t€.tlfctt:5K> 
f^J£«fflH&E^fc^aW«fcy «>(,>< <fe/CR<, 3 
6<C£titt, ttfl5^If«:*5C»-CKtoO*<©-/> • K h 

1 RCfXO^£(C{£l,\ St-OCPQ )W(CH, ).SS(C 
n) B i«(Pft)o-oaii»fc±f)^v-h • ^cj-^teis 
■^3*5. CCCai bttPJC*>. *fti««4«fcO'C 

**a-eh2*>620-c*4. *©J:9&;^-r ■ 

?*5) , »filtt^as^03' a*ftjlRN 
ASMJi/x-f ^y y-fXUfc**lcJa:r3rt,>4. ^a- 

yy-/-K-f3>4tfl». *IC!;iK3t4fUT— tfHO*S 

Iin>tcl^7-F -^P-^©, aKStRNASP^O 
HSttB««B©S!*jWtJ£:5 (Doan-is- Keller (1979 

¥) . fttcgiffl. *#RSl*«fc) :*«cttdLT(,»«tl»x 

Hfiitt^^w^**, ssiSRwrtiy^x i'U'T— tfH«c 

-A- (ctithiothreitol) V^fU^A FtS#*M»L« 
T, S«SRfW*«Wtt^*>6JS«3^/i:»-C, RNA* 

«. ttft£7W?y y-rxL-Tt>/j:u^P-^©a»s 

««C, SC-O(P0!,)NH(CH,) 1 SS(CH,)bNH(P0,)O-<OSB»«C 
«fcy. tt«aRMASB»©5' -J??U*f F05' -* 

*«cis^ot:(,»s. cufflftei-cit t^ite^a»^s!R^^A 



(12) #3*27 10 159 

23 24 

c©a(*«-cjj, afatt»^H»»(*. *awtcjar©3 -a^ftsma^^a-^ww^ji^^i/g^ 

*>6l50* Plstf-FfrHKZ "t*fl£-i|fc&" SB#;iB -fAvry-fe-^ftBt^P-^ •«^'J«*-i' 

#att5H^©5' -X9U^?F*6, *M**££3P#© 3> ■ 7>*^©&WKBj»Lfc#tC«lgJWT:*5C<!: 

5' -*fU*7-P<M*SU <L*»LC©»#*^ /a*. ■ 5^ 0 ^ F" «fatt^f * 

tf*©*>3o*>66o**u**p*»6ft* "5' -9?>7 io ^*^l-c©) ^uawtt "##s*w*S6" 

* u**p (o*>u c©BP»ti«*aco «fa -wc) m&Lttmm*MrctfifiTy-k4mtc&&T 

1£fc?H^>3' -?{-U*f F^WfiU »««■#*© *«fc5*C, 4 &EttiS£'&*iC3-ti, R*©**-^*!? 

5' -*7>^fi^#;W^«J*.<XT.&a5#J:D6, o/cftr. JK*w«lftfft4©RNA!j<'jy 9— 

36tc, tS«ffiro*©5' -*tt«cifi«T*tt«39»«© «*»6ft£:/EHzX(cJ:9, ««52RNA*Jt*Hi«J1feK:& 

SP»<!:ffi»WafiE?lJ+©. lK)30*>P>60* f I*** Kj&»6 S&mcjKf3©r«b*. 

tt£ "3' - f5>7" BP^TAS. 3B&©%WtC«E-5-CT^-bYS:1f^J:'C 1 T^-t^tf 

3' -»9>yH&£jw7<jy4xr$msRNtfP 20 ^-n^^^stsnfcKoi-i&t^tcRwveefiPttww 

$)©*!>&< <!:<>l»<-3#>©*'r^i'>ttlS«-<y^>T iKlM*~ etcXVlSMStmctifi&E-C&Z. a 

KftT^CiAi-C^i. £©»*(*. (*5>7L-Cl» 8SSHiw*fflWt45HF*>6^it3-tf4*«©^*^tc 

tttO tt«aRNA*ll«©»SatLt:rSttft<>©4L, ffiiGOfcjW*©«f«Ctt, ffll^RNA&tBfa&^tClS^ 

C*l6tgJBfflBw2W>T. DNA-fW*S*t*$ S-ttr^SiWSgW*©*©. XB. WW***?* Fll 

c©M(4m©*n&&7-». f6©»^<tlSWi «I^R^RNAKff14RNwJ<yy7--tf-rtl«-rs^ 
ic. Wo<D4> • e poxac* > • tr«K©^rffi{c«to^ fi«J#9Jtc*H»T*fle>*vti»*. raw 

jash*. saasRNAan»©<sfptt^»»'N.©a*$ t*. 4o©y#**uaj-i/p-5* atp. c 

b. i6»«iRc;xcc«£-?-ctf^. c©jw*wrtt. « tp, cTpa^urp*«tfas^**sia»»*. #«cp*t 

Wtt^©3' -»?>7aB»£5' - i^>^3KK> 30 iB£U fl^SKT •< h u&Whtf&^a 

m.m*&msmic u wst s*vc*}i), nm<om t.ixmnm&ttiayiLx^z. Kramer^ M.M31. 

StiL/T^Sttr**. — S. *V-f> Bio1.89#. 719-736^-^ (l974*f0 ;Kraner6*ffl» 

1*?. Xtt, f6©f7>7'86»*iail{MRW*>6Mlltr Wa«l£«lto.6l4,350;KMel6 (l983*f) fttCSIfB. 4 

HJ68fcie«:i*. *»W©X7- h • ■T'n-^©^^ SCimi (Sarisfc, Mid .Acids .Res. 4831 

VWm&folsX. frrWXZ. ■*>:/JUD«»<t©;W -4843^-^ (I982*f) ) . «KSrowD16£0ft:-e© 
^'J^«-V3>*m>. j@l>i5t^*?fttor 40 «t5fcffl«E(i. S^fe«»iR4:fflt>-C4-P©'JjK5H'U' 

#SAo-ct,>&c»^V"h ■ T'a-T'iisft*, S6(c. - *s^k-5' -Hy>»t tt>(casttjaa©t>i. rn 

^x«s^©i'7>-7'«j»**aii{a!ww&i6jaiitLTt» au^»j*— « (RNR»#tt»«vi<y> v—tf) ©iSiBtc 

s. 'j>io#»iiwftis^tLfcxv-h • t-o-^* as»di*6i (ipi&*«©a«tc«t>/c©i*w«(ci5i 

^iMaLTl^gaRNA^SWtt^^^WIBS^fc &S©-C*S. Sar1s6 (1982^) ±a : S^Bresser 

16, BI«K. RNAiaKS'S, «»Lft:RNA**iHi'riC 6. P roc. Natl .Acad.Sci . (U.S.A.) 80S, 6523-6527 

iiCj:DtaW*tf5©T**. -S-y (1983^) fflffi^RNA©«Ui-Ctt. 
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fcttt*. mfW7>)^?4 (Kutatela 

dzefc. Anal .Biochan. 1D08. 12 9- 135^ -i^ <1979 

»PD 1 -7'<^<b-) y#Jt*U*^ K-5' -H'J> 
KifflL^CitciC. ««3*ifcRNA*-e©fiSEStiS1± 

#4. Metthavs6 (1985^) ±iE;Leary6 (1383^) , 
±^,Ward6>. ±2t;En«jlehardt6, ±j£. 

<tfc.&C±jWa]'b*lT(r>4. 
SK^i&SOteJfHfcC/cRmfc**, ftorsterfc (1985 

^■-Mt-riciAJ-c*. 3e.to.wc:, rtrp>-w* 30 

a. Ccsst1ck6, Nucl.Acid.Res.12gS, 1791-1810-*- 
y (198*?) *#ffSH*J:. 6 *lft:RNAff>g# 

tt, i>o*>©tt^ttS^<DU1*tt*>K: J; 0 . wwolft 
ffl(Cfflt,>4Cij5l-C3S. 40 

s n fcRKMc>«mtcm > a c t ©-c # * s e> «cfl& 

CD*l^f*n-5 : *Xf -/^ • (Stains all) " © 

<fc ^ &&JRJSl§fet4 (Oahlberg.6, J.M>1 .Biol .41«. 139 
-147^-i? (1S69*P) : (OinfjnaniPe 
acock, Biochemistry, 7«, 659 - 668^-^ (196#?) & 50 
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C/iB&S (Salmons 6 > Electrophoresis, 2«. 135-141 
"C-i> <198lfp) . Iqlo1,Aoal,Biochem.l34S, 184-1 
88^-^ (1983*P) ; mi*&<fc**i>?Afci*©RMft 
lC|g£-f *S#tfiWfc"&1!J (Sharpfc. Biochemistry, 12 

3055- 3063^-^ <1973^) ;Ba1ley£ Davidson, An 
al.Biochem.70fS. 75-85^-^(1976^) jQlSU^'J 

®3tmt-&to M*.uq<s u?y*r~ tf<offlBfeif7 • 

Kc^»-r-&7-f 3tr-; - ^ta^-f > (phycobii 

iprotein) (0i6, 3. Cell B1ol,93#, 981-986^— y 
(1982^) , Stryerfc, JKaWSltoM, 520,110) tttfr 
ft*. 

rtt. U^^u*^ F- 5' - = y :>»©ifflg©!WPg 

HSRN«©ifiS». BftSKCfiMftCC 
ttfln-r*-C*5^. «AtfKraner6 (1974^) iiS, 4 

^ftT-Cli, WV-1 RN^J3^«{C-t©iSa*©aL, 

«S*iSI^©iSffiJ:»3fciSl,^©<t(g5er<itf, (36 
fcyjK5<f U*i/K-5' -=y>ffi©i«K©ftflia«r5t 
WttWhtt) . St&»7^f©»ffiRw©ififfi©»3Blli, 

^a©wjta*SK (Sichw^©) »«(c. jestitwi-r 

*-cft*5. U^y*— 6f©«Bt*i«SM©«lJa4:0t® 
<tto/cisrtt, y^jfi'U'ti'K-5' - = >;>»© 

«. »si©i3BW«ffi©*t«tcie«ttw-ri. 36tc, m 
3?©jftffi*n u ^ y * - -a ©iaatcip l < * a * r tcg-r 
■5Sit^ra». «ga©«JW«is©fi©««iK:ttw-9-a. 

^;U<b3> hP-;U-y->y;u©35Z^i©f-X H»->^;UK: 
on rr * 4 A: WR D J: *i iXfkftT-CffimK. T v is A * 
tf5©-Cft*. S8S^»(c*jOTffl«3nTl»ai^ 

-MX "sly? • ^5>F" -CftC, -ttljyTOit 
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itC«t«3, ^ h^^+Ofcfc©^^*^ • y 

*n»w«t*^>avTty> (wo ofpimm 

rna ( rwv- l j --©flS'&Jctn^-c, a&RNA 

T-4^L/-CT >tC»«WtCtt^-S-4fig^©fc* 

fc^StfJUtf-f-AfcO. -?-©|B. SfDtfc^©«(B*J 
'J v-tftf^(C^SB<J{c|g^-r*flg*(±«fc3Ecl>. 

i©M©»aff!)iia^T-K:**-r-S> ©fcjbic, tr* 

^ sv>rn©a=wtt«^«:s* u-c tsara * - 1 
( r t he 4 o© tr > - sit&tttt * w L/ r*j 

ifflffifiSWiftf) > 

HCM-1 RNAt* 5 — (Miele) 6, J .MdI .Biol .171 
«. 281-295^-^ (1983*£) tC*Jt>T7nSn4. «t»IW 

*£. 5-^6©E5IJ©43l4C**M>/-l RNAtC*JC>TU 
(c£*.6>tl£. 5-->U6©^J©eU4A**WV-l RN«C 
*5^TGlCSCA6n4. ^-^^©KPJKteWiiOsfii 

yU©i34dC**MV-i RH«c*rc>TUK:^6ni. & 
^©RNflgcs^tt^iieso^ifiwis^fBioiaswitc 
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■j tf(c«fc4K»*W-C©««{C*t-ri»ffli 
AttS4)K|g8Rftt©XJtt$. 5-gSRNA 5 £PSff 

* A:9«£3 *iti>& t.>moygm*icM±Me^?titp<D& 

36tc. Q0R»*v-«cff4RiwP'J>^— tftt. *©K 
SmWtcfeW**L/^3f5Ett©fca)«:^«Htc»-!>-5» 

*©«*i«:«spu 7" * — fcf&cfwa u 7" u *— tfa*^* 

5' -...WV-1 (+) WW*— 

1) 5' -5f3S3 'j >W&\X+^ls®iT)lt})\>y*X-? 
r fef<t©^>*a^-i/a>(cj:fj^3fi. t# 

>-V-'*pD ATfiRtfT4* 'J K • tfi© 

^>+3.^-^3>KJ:») 5' -5SJS1 «;>Micftil^ 

2) 5' 

3) WljfV-JHBW>5> • i?t KPi'P'; K 
i©V>*3.^-^3><cj:«?i'^* 5 >S<cii»3ti 

tc ; 

i^- 5 Kfcr*^>i©-Y>*3.-^-^3>(cJ:0i'^* 

5) Ttft?>AiTtrt?>i©^>*3.^-->3>tCj:>3 
5' -tr*^>StCie^3*ift: 

Klct 9 5' - tr^-^--iKtMCV- 1 (+)RM*-Ttr^> 

hw-i Riyv-T eP>f^*n«j[JW^S[£:U/ctflBff3&»6 
T5"J^T3 Ky;l/*S«*ttKJ:0»»3tifc. *©5 

i£3i:©&itf>©4 xe«±a©xs 2 ) - 5 ) «r«wr 

4 : 
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tri^tttnrtsi (ii) OR£tt3^©^rM<Mt>e>ft 

1) &5' -^^*5>mx-i Rw*trtri> 

*tn®**i trass n. gb>*tt'<> peotfinvni* 

2) POSIfc, |g5' -y>»ffcn*-i RNAAitr+^-ji' 

&.±ifiX*1-~MtTtiv-Aic&-£LX^tctfi. 5' 
ft:. 

v- i <+> RNAff>5 ' -jm^®$b£Rv&m}®<om 

>-7VT>tfy*, -/vf <fr**l, *S) , /i**-y 

P- L;W** S^JU*, tr^*+-if^i^, 

+-i?-)Hi *b) : y***uT--tfTi&we«£i* 

rf, S«J?^7«. *S) m-t FP*!'*?!/; 
5 FfcT*^> (i/^-f *7JUtt, h • JU-f;*, 5 
X-'JiHI, #S) ;2,2' -i^ + fcr* (if-JUTS^) 

-yb Ko^n^-f f (crc*-^^*^, t I- ■?> 

yg-yrffl, #B) ;i-xf\>u-3- C3-yy 30 
^JbT = yyntTJL-] idWja s f (tjv Fi/?^ • 

a) ; tr^xtTtfa-* {snwr fcri»/mi*g^> a 

-a. *;y 7*ju~tW, #S) :&e/(#>v- 

"P) ATp&tf CTJU77-"PJ CTP (TT-i-fA, T 
-y>F> • A V ^-f#H. *H) . Q/3 RfttU 

^•y*— tfl*. 3-+->^ (Eoyanq) F <Au 

cyst) (XSE, 3-+->y£», (1971^), Miclelc Ac 
1d Research ,G,L. 27 > h— (Cantoni) &.UD.R,f—y 40 
4-7. (Davies) Wli&lCJ:* (^-;s- ■ r> F • n 

Ql3fr6M3tl. Kt FB+i/7/i*-f h«ZWMI 

mJ~ 1 (+) RfWDSS 

&mim , £Bl.UtmimW£ (i>7-?- ( (Cramer) 
6, 3.MD1. Biol. 89ft, 719- 736^-y, 974£#fi8) * 

it rwv-iRNAj iurm&sn*. eoePJUffitts so 



758M S©MJV-1 RfWMt, 705nq©kOV- 1 < + ) R 
N<«S*l^aCX69Mff©Q(3U,yy*— fef*, 2100 
M, 3/C"C1jiW ATP, lrtlOR ImM CTP, UiW UTP, 15nM 

ma,, looiwh y^-rcitsflr^nii*. p^.sr-f 

• A > • x>1f -Y-tai?— , L.i'P^. v> (Grossman) 
RC/K.^JUtV?" (Moldave) K<fc*IBI6 iTHfW 
V ■ -a-3-iO . 12*, /<- r B, 87-10 

0"t-y. 1968¥K*3ttaK,S.*-t:- (Kirtv) ) 

r- 2o*cr 2 tefi©x * ✓ -Ji^feffli » ittiaK<t "3 £&» 

Stlfc. UDt- 1 ( + ) RNftitMX- 1 (-) RMV^6, 1 
nM Mqd, #£TT i» 'J JUT 5 F ^U*SU*»K:J; 0 0« 
Stlfc (D.R.5JUX (mlUs) 6. "feJU, IS*, 541-56 
0"t-i>, 1978^) . 

RNArtJMft«, IOOrM Nad, UiW EDTA. 10n*r.^^ (p 
H7.5) {T,T— Tf"-f^ (maniatis) 6, Molecular CI 
oning:9i}<-3' h y • -?-3.TJU, F • ^^y>y 

. ■ ^u^, 3-JUF • ^^y>y 

'JJ'^G-50(77Jl''7i/7 P-L -'•Wtf^S^H';*) 

K£ffl£«J*>6#lii?*l/t. RNAHioOtW NaCHTCET, 
-20'C'C2«a<Dx*-'-JUaSflDK:J:»), ^jS*»6i3tat 
3*i/ti. **UMtrti. 9aiwh y^ pH8.3, ojiw 
EDTAcp-casfln -jRwans, ff3mm©6?«*yri'y 

JUTS F • Vtol.Vft-btltc. Sttt^Uii*fc, 
JR«r^WL/t. SasyJUiromSUiJtl&SiKC^ RNAW7M 
mSf5*9O*C-C10KJ)n(Bl(CJ:t3aW3n, 7cfti^K:^*|l 

i^';*^ ■ 7-f (Dupont Cronex L1qh 

tnlq Plus) wt^i";->^ (a)ZM&m&) 
T, -so-c-ca^^S'X-^-?^ hAR7-fJUA(C»m-r 
SC<b(C<tD?#6nft: 0 RNAtJsOOrtfl^KTV-t^^A. 
PH7.5. 1b»4 EDTA <T.-7r.r^-f^6. W25) tCj;0, 

^u*»6sasnfc. 

5' -...MV- 1 ( + ) RHA£>»jy>»<t 

WJV- 1 ( + ) RNA*>6, O.TEU^^BTJU* y 7*^7 
T*-' tfi 30»|B, 50"C"C, 50M 1 O50mMh y^-K 
1, PH8. 1O0MM EDTAtf-C-Y^*^- Ff^CiKJ: 
DK*3fl7c. SeKO.ZEU^HTJU^y 7^77 

*— tf*iflnA6n, St-Yv+^^-^s^ttseKso^ 

tlDOnM Naa&0*2« F^i-'JUaM^ h "J A*K2 

t7, cntis^raeo'c-cSDfiftrscitc.to^jhsn 

fc. «C®S£tt;X(C7jty-^: ?an*JUA (i:i) -c 
2fi, 5-aa^JUA-C2fi (T.7i7f^6, Mjffi) 
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fc. 

2 *i ff CDRV >K4bWV-l RNAt*3#fffl, 10 
nWh U *-HC120ji 1 (pH7,5) % 3i!iMX^;l/ * t?>. 100 

mm EDTA*t?-<>*^- hsti, asters 

3*l/c D KSSI*»:CCl2.2praolCr) (^/>V- JI P) ATP 
(300Ci/moD fc 30EU T4# 'J 3? ^ U;** F - 
tf, S^igarM^^lOBH S>**h U-f h-Jl/lnM. h 10 
'J*-HC1 50hM(pH7.5) CC&S#ffif£*fflL>T40U 1 

Kfi^l39^20flW EDTAtC2*CJ4C ttCcfc 0 fPlh3 fl?t. 
ajE+t-W1^7i-/-/k #PD*^A (1:1) 

*tt»tC«J;0#fli3n/c. tftRNtfS, U77f7^G 

*l H KC^-ClnM EOTA-NaOH (pH8) if&ClfHfbS *l/c„ 
WV-1RNACD5' S>-M>/-1 RNA^<D<&fb 20 

pSBlW (180U gCDPSRWi SOELKD^BT V 

*Ct?20M I ©11*1 EOTA-NaOH (pH8) 

(pH6) SLCf2.5M 1 G31.5M l-X*Jl^ 3 - C3 

6ft, sta^«!Bi^ra23-cT-o*^- hsn/t. 

RNAttCCDig^tttf^ ^r^r^^^^G-SOiil^^ 30 
tf> • #?A#pvh i^:?-f-CCj;*3#Bt3ft/c D 
(5' -"PD WV-l RNtfD5' -4 5 y^/^-f F <# 
Ifcfb C5' - ,a PD MV-l RN*fe£t?) ttlOCtaM NaC, 1 
m EOTA. IOiM^* (pH7.5) lOOtf 1 **C£«>&*1 
/c„ 1M2,2' -i/*-+t^ -i/t FP# 

3W^tctn*&*i, s»«S25rwi3n, i r»m 

SO'C'TM:'*:*^- h 3ftfc«, KRNAti^tC-te^T^ 

xSry-^SrffluTttWSttfc. 40 
5' -*>X*S>-H>/-1 WWD5' - tf^Mtv* 

K5' -i/**3>- CP) MV-1 RNA (Jffitt C 
"P) WV-1 RNAfcStf) tt200nW^* (PH7.7) % UlW 
EPTA 40*1 lKSfA|3fts 4Q0IBL Z3"C*C 4 
h 3 ft/c fl «t#JCDN-t FP+i/t^^ 5 K t^^> 

ffli>Tit®3ft/c. »5' -tr^^-^twv-i 

( 1 ) (*K**>ftRW*dtf ) ttSEtty^±T«« 
mW>K£*3jft!W<DN-b Fa*$"'9 a *s/^3 Ftr*^ so 
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Sy^jCp^SfflSnx^y-jl/^fflL^KHCDttjBiJiJ: 
*3ffiK3ftfc, 

5' -tf**>ftMDV-l RNWO#e**>{tWV-l RNA 

50^^200^5 ©Sl^5' -e**>fb ( j, p) wv-i 

RNAfii2^^lOMg©Ttr^>DN - F 

(pH7.7) fc lnW EOTA^T-O + JX-^- F 3ftfc D 
135 (II) \%. #t:**>it C JI P) RNAR^fllfBT tf^> 

x*y-;u*fflc*rit»3n/t w 
ttRNA-tr^^>ffJHi«s (ii) ©e*^>ffcr^a-^ 

5 r - b^^^;MbS*i/c w>/-i RHA-Ttr^ 

>ft^^J!ftao p 5 , -s/^*5>- cp) m*-i rw« 
K^^^iStH^^i, x5ry^;i,^ffl^r»igitS3n 
fc. SWfln«!i3:tr^^^-»MbT^P-^50M 1 tis^iB 

23'C, lOnM^-^^ipH?, MA EDTA^'C-Y >*a^<— h 3 
5' -**-X*iWT 5 V-MCM-1 RNA 

x^^r^y- C I4 p) wx>-i RNA&a f t:^^>"Ttr 
s?>«M»«H^fc3tifc. 5' -tr^^^Mfc C ji pD m 

tv-i RNA-rtri/>ffWB5«, 1 *¥fffl. 23*C. lOOTM^ 

h U -f h — ^ (DTT) 30M 1 , HiW EDTA. IOiIT^ 
X (PH7.7) *-C-f>*^-F3tl, 

**S^«. aatr^^^Mbr^n-^tiit^lBtci: 
tr^^>-r^>^ja!gj^tr^^^;Hbr^p-x<!: 

tt^fifcHtStt*i±«ffi^tcm^ tij 3 ft/c. 

3*1, lO0MMt>^^hU-f h-H/ (jStlKKACD— a^b^ 
R<) <D£&T, ^etty^±©«Si*»tCJ:0^*T3 

5 ' - 'J >KfbWV- 1 fctJSRNAt WlCimW)l±Z& 
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5C£tmLfc. SSJt.CCtotf^RNA^fi)bSK(i. lOOnq 
^^ttWtt, t^^^>©MV-l RNA^©*££tC£*ft 

r. 85' -5£ffitr:t*>-7tfy>#ttRN^»#ifl 



R N A - 5 ' - O - P - NH - Cff , - CH « - S - S - CH t - C £f , - NH- 6 i o I < uy I 
00 



5' -trar^-JHtMcv-i RNA-ret>>WMfl» (ii) * 
Sftfc. 

«. 3rC"C, V)v er©400<iM AIT>, 400 <*M OF. 400tf 
M (7*7 7- "PD GTP (500m Cl/m mol) , 400 uM UT 
P 12<TM MpCl, , 8*Mh UX-HC1 (pH7.5) $-£4 

-i-FSftft. 2 u 1 ©Kf4*i, 7#-i5»©IH|«#<t 10 
6ft fc. SS94ttr>/^- F • Hr**-** <7LS23m 
n.) ©3M*»iilft <7 > h<7» ±K«S3n, *K*300m 
MV >K, 'J h 'J HM EDTA*$tf 



ccmSfts, e^5 L >oig^tt!tso'^'<--y- • 7- 20 

A©S3 tews ft ? 5. RNA&Jdt«a»3!!©#»Mi 3 ' 
5*3S (A.K.^-S?- <8aner.11«) 6. J .Mol. Biol. 46 

«, 445 - 455^-^. 0969^) "C!BW}L. 
• 7-A»&iSK©5' *ffl-C©tB««9ih©ft:«>«:a^ 
ftfi 3 fct±^*- £ ft E*& 6ttU. 

t F • • ?Uf)> <IqG) tt. A) ft&tCA 

RSrt£-C*SC ft ft:. &Kf4t*J©igofctf+* 30 

<pH8.5) *-C4mgSa>l«l*«3^i. S? 

A7 5 F (anmn/tai) 4i{c*MW(sfc. trsf-^-ju-N- 

inl C £ CCttl*. 6ft 2> . SRJCfi^JttSiS 
-C2B$SH«*Sft. -X^-C. lflil^fcO y>Mff£i 
(PBS,pH7.4.4*C) 1 F'KCttCT— vtaff 

3ft*. IS*£L-c-c#S®iRB, tr**~jHtigG* 
MO, 4TC7lMb^h!J9J.#arHB?3ft*. 

aT.3ftfc9x**#r*. jHyxf-u> • 

*-7\,-bt>i y 3 B*|BSffi-C$x i.io. l: 

30, 1:100. 1:300. 1:3000, RCJ t l:3000©#fttt'C. ± 
aS©«fc^lC«W(3ftfctf^^JMtlpG*W»«50/i 1 

J."*- F3ft&. H#Slircttl«3ftft 
C^JtJl'€:t07'U"F*i»BB£t-Cfi&ffl^Sft4. I fl 
Cfctm<0«fiBPBS*-C5»6^7jfliTS3&ifflL>^ftftL 0 tr* 
*-*<tIflCStt©»»!iK±©-f >4i^-^3>f|, 
BIT" I"- FttNaCl— F 1 ? -*->20*fflO-C3@ifc?*3ft 
4. SO 



i>P*-< F©£"7X*«:, *(,»-CSIJI 

Wl©»^©J:3tCW«3ftft;iylV- lttf>-7t 
Vlstffltitl (II) ©PBSSjRjW. l~iOyq/ml©i*flt-C 

an*. sa^x*^xtcsBgist£fe«:2i^iwsa-c 

•Y>+^.^- h 3ft-i> 0 ycKKT'U- FBNaCT- F-f 
->20€rfl3tvt 3@i5t*3ft*. 

-X*c f y xtftffiiK (pH7.s) tf©o.iM crrrt«^-c©o 
x*{cftia.6ft, *6*il/-C-CtSiB^BjBSa-Cl 

S^x^B^tcQei/T'y^-^.ej/Brttttc, 3 

/C, 400 //H ATP, 4O0*/M CTP, 400wM (7*7 7-" 
P) OTP (50Qn Ci/m mol) , 400UMJTP, 12n« MqCli, 84 
iiMh y^-HCT <pH7.5) 50i/ 1 fT-f >+^.^" hSft 
4. 2 u 1 ©tW*l 1 ^*>6l5»©ffl, »»t 6ft*. 

*2 u i ©tw«^>^- f • * s-y-^ju <na23m 

m) ©*!*»«« (7-n7» ±fC««3ft, *^300m 
M'J >», 20JWfCl ij >H^- F y *7A, IbW EDTA*$t? 

tr-*-t*»{cs£W6fts. m*mktm%&mi<>~c 8mm 

#3ft. 7 7-<^-*«:F5^7'3ftfcttiRRN(Vfr6ia 

llHliSfcfr. ^M*Tf£«3ft, -e©ttSltS14»->^ u 
-S/3^*'5>ai-iti'C»I3£3ft4. /fy*y»9>F 

tu±©tt*t«aBaK£ifo»*©$! -ffl»iqc©fws 

5' - tr^^-V-^i'X - P -16-raer (5' -Mo- 
ri n- hex- P- 16- mer) B, ^Wfl/>y7?> 
"J >^7— -V- — 5' - C^C^ATTCCACACAAC- 3 ' 
(C#S^L.fctr^?^*>6lS0, MOnp BCNAWK-iffllSfitj 
E?"J*t>o/tfc©-C. B.C.F.?-a- (Chu) RVL.E.* 
(Orgel) , DNA4, 327- 331-^ — 'J (1985^) iC 
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0Mi3np8DtWfc 10nq. O.lng, 0.01nq&t>'0.OOln<jS*r$~ 
Hp-feJUO-X ■ h#BSS¥3ft ONUS:** 

t/ft^*tJH^a^ h fc|SI«K:8SS3ft*. 
ST-cj^ HaWWSft, *ttWl©JS£©J:5(c»» 

T*. ?-/4>P£-f *-$*A'K:#3ft£ (^xn^O 

50(* 1 . ffflffBJig&BPBStpftl -ttlOUQ/nil-C* 

i»3ft, *f;fcfcv.-f *p x ^#47, tw&tc 10 

MJ*»M# (PH7.5) fO.OM PTTi 1 B*[HH 

— K ^>^fe©^WlIfc*C»TfBi£3ftfcQ0U?' 

-hSft*. 2 u 1 ©Kf4J&llfl"~30#©|«, 9C#>C£ 
lc£6ft ^>^U-^E>*->>4r-*-C<DS[iiigt4 
aM3£<Ofc«)K||«s«ii-CKiZB3 ft * J: *> (cWMfctfc 7 
O^F 3ft *„ *WZ9**» FfeO:©J)£**?SttBttfc 

3h»i,>ci4^>T. *tt«m£K;fr£-cfffcft, 

ii^XJU^w Fi££BWW3ftr. Kwv-i W*ttl6- 
meri/P-:/ (Rc**13iip8l*tt;) ^©fr&«:»UTC> 

iBSftfcJ: 5 K:SdHTStt#aM3£<5 ft*. 

h y *««fiR ( pH7 . saitt^ x jKcjjji 6 *i . K-v -< f 30 

P*4*-jWso'CijO#|SHllJil3ft, -hB^I/tl-X- 

Lfcrrp 9 y^mm 3 # ^ c h i^xms&mu^ 

^"Cfftoft*. gfitcMtffl*, KKI4«Qi8U:/y# 

iv©*B^©J:^fci!iS3ft*. 

Hateffilll'- V T?l3iE3 ft *16- mer* y :** * l>* * 
F:/P-:/B. (Forster) 6, Nucleic A 

elds Res,3@, 745-761'"*— (lS85f£) (Cj;"3tBjJ 40 
3 ft* J: 5 KTO? * htf >«ffic>« Jfeft^JSattC 

4jt>Ttr:fr*-.=.Mt3ft*. «tr*? i i>i'ffc*y ? 
u** f awe- 5 1: m*.* ziesntim# ? v^i if 

06-iiieK^K||ttMin©»f¥fc(a^TK13iip8.aWD|3I 

€«:«3ft*. 

SSKWvil 

M13np8 DNa,CD300»S»f«-A»7r»y*^»etl, t 

+*>*JBt>Tft^8 t >«c«Mi3ft**i. CftBJJB?* 
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*. jja^-^fr-etcj^rieasfta. f^f- 
Kefin<c*ji»t:taa3 ft 44: 5 <c * > - r 

SSJfiWviii 

Kf5 5 {swo x^- tf-r - a *a t,r tr** -;Hb 

3ftfc, yiJ>SIS*Ji:ffi7>^- (Lanqer) 
±125 U- (Learv) fcfcJc^TEaSftSx? * -« 

f?©»^tc j: o . nsswiiKc*j<- >r saas 3 ft** y 

*?U+*F#K:»A3ft*. ^(ct£*<tLrtr+^- 
;Ht3ft£li6-mertt:-^>-C, VDf- 1 K**>-TK!? 
> U * -ItflDfc * J*. » &3WIWlII«MlfWc*t». 

HJfiWix 

- tr * ^ -;W t*7S^. 

(Miele) 6 (1983^, ±SB) (k 
raner) 6©*g$fttiMUi614.3504f (±ffi) ©»f¥«: 
B£l»». 30-mer*yd , »J»U**K5' -fiOXMXOCaai 
OJAUGAAUOJWACAAU- 3' ©^l>fcMV-l RNA (WV 1 

E?tJ©63fiG<b64fiUi©ffi|«:J*A3tifcfc©) 36»6fS 
p6R322W>r©E9lJtfBWWa*ti*flr4 (?-7f^ 

±3B©#**B«:4j^T:ai«3nspBR322iayij<t>© 
7i~iooa**«fc. ) 

(Mattha«) 6©Anal .Blochan.lSTll, 20 
5~209^-i? (1985^) ©IHf^tCffil,*. -f-p-feA-P- 
^©W*/>tC J: 0 3ftfi»E^.RW(3:pBR322DNA2nQr-0.01iiQ* 

^WTirrpu; hK^-r^y*^ tt»*.wi 
».*»«: J: DSCttS* 6ft, "j-JMM^SJFi* 

(45W*^AT 5 F, 2QiM<J b y •JA, 5 X 

5^,0.0^7^3-^400, o.i%"?^jfiLWr;^s>. 
0.1«J^y t-A-KOU F>, 25anq/miatt , y-* , fll^-D 

pH6.4) temfcti*. tt^w^y^ PiBttwkici 

2*JW42'C-Ctftoft§. 

A 7 'J FRMCft V> A 7 'J FJgfiE«©iJt»{C 

8£<,>r, aE^tc»icr4ffii^©-y— i'^tt^p^ 
8!Ml«:ieyi3ft, h y*8»iK (phz.s) tc^ 
■€-L-t:tt'y--4';l'Blo»H > lOO'CKJWI&i! 
ft. rsAW? FifilttilRM«*»«+tC»|»T4. •)! 

^*©&iKB^®*-cft*Pi*ftfc«, fifestffitt«aacTP 

P {f 3j-^>-ll-l^P*l-i-bX^ (Bethesda) 'J -y--? 

•5ij<7hy-, yy-?>F*H, 



(20) 
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T - A * fl- L-C •> * is ;U*t8©Jt8R 5 tittc K * * >#JB 

(Ward) BtfH£:«tSl0063879^) (CgM50-Cl>*. 

DQiS U:/'./5!7--tf?g?K50M 1 ai&9x;WcflD;t*>*i, 

C£K. 96-lgry — tffifflL.. &9x*3Cp6S 

12m l*»-ho-lr;Ha-X7^;i/*-±(c^o^ 

ft (^aJ-ltcv-fStite, «-?x;l<{c*tlo-ra io 

Kti*Wt¥»fcSSyiS <1.25r*VU5 V-Jk 2.7»nQ, 
O.lMr 'JXttWR* pHS.6. JtSSJWi L-C0.136M p- 3 
- K7X>»-4/*fcti0.68MM p-t KO + ix*--YftS 

pBR322DM^^lft«rK:^(,i-CfTtonyt»ffi{C «t i 
X#V H*J*©&*f) £Lt©&«tt<*S£»*4 , ©pBR322 20 

§Sf6WllWK&S*lSl6-i«er©. - O - FQ - NH(C 
H),-S-S-(Ol),ltt^-^i5' -Xtl*** 

"C. (Chu) at^*-yjV (Orqel) . CNM, 327 

~331^-y. 1985^©»ff(Cj:»3S3«3tl4. 

FttflffBjrt^, -0~po,-wccH).SHi5' - 
jifl'tf- F©f£jR5' ffir*S^Ufc (2-^+x* 30 
>U) 75 ^{WJ^O.OM DTTi 1 KHIGSflTC A 

mV-lSIWO, -O-FQ -nh(ch,),ss(CH)nHj £ 

5- k©^S5' tkxm^itwnmim 

xf y-;uit»y^^7^ Fttttmtt&tc 

*. 

MW-1 RWnO^+f^WjftSOnpt^WTi. O.lM UTT 

«j**j3onij£*r-r*. ) i^tosn*. i*iitti 



-l fwtftmW'Xic* Mcv-i rhm^*-?>-7i^> 

©KtoOlC, |^«III©af^«C^L>fctt3np8WWOR3£«: 

CCVU&ZtlZISktttt-fc F (Horan 

-Hand) 6. Cancer Research 43#, 728—735^—^ 

WttStiS^^WWti, ¥48fc 967*7 r • r A 

Klt#S (W/V) •^i'lftWT^T'S > (BSA) *MtiliS 

<W/V) BSAtffiOte. RPW 1540^K) rjiE^Stli. 
/hl-C. SECMKlftt*tC»T 5 * > t> U - ^^trt«f50M 1 

7tf/|/jiT*1. *@*»6»AL,fct>©) *»*D*6ti, Bl 

&ta - IqC*t««j««^{C x 6 T ^ K U - h 3 
*1, ■?xA-t«fe»S3«%fflt>TBlSriJt»Stl4. *JCS 
•?x;WCdg»«l©«w-i Fme*?>-TXiJ>ttm 
1SJ©PBs£iiR50u 1 *i> 1 — iouq/mTC/JDA6ti. laJ^ 
RU^xA.iM-rcafcW-fV + ^-r ^« 

«B;Xtc^x;i/*>6r^bru- ^xMiiSt^jS 

(«T3@ifti#3n4. r 'JX-HCl«W?ffi (PH7.5) *0. 

im mT5ou i *J^tc*f xjUKisn^^ti. i ^unsfl-r 

( b ) SKffl«4J©«BMl=S:ffifflTStftff : 



C21) 
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Mmwm-mw&mm mm, auras*© 
o «*.«. «*ws*ti3*©«Matt 

^^*SBHW?g+co*iiili!it«tK:v^^ci ■ jr-f 
is- r©*7XJH<:#tt&*v 8Sjto<*ft7cBSA4^*&t,>R 

mKirr&tntkopBsfto.-imi/mio) s £ £ tec 

(tt##S(K) t£-C©-iU? KDWBfflft. S^U^ Ht 
*. 

mstK#ami. tr**-jnt*«, *©tti««*i*K:«#s 

ft < 3 Oct > <t Ttttf tr* *-;Ht# 

*^.=JWttt. -fvA (Imam) fc. Cancer Research 45 
263-271-4-S? (3985*P) ©SlfttCft^ Cttt©N 

H?t3*i*. 30 
JtSSflJxii 

«©«**» *s as * raie-r 4 i*5£©teffl * bb^-t 4 . 

BttSftfttMHl r^j.xjr-> • T/pyh (Western 

wot) j a*©— 325£t*>*. 

W^M^a. 2K2-jOU*7y hx^y-jusviow 
yj-to-Jl/«:d*-3-4h 'J^-HC1«HB« (pH6.8) 8 
ft (were) *«^-CPlTS^fc-r4«t^ft«BW»fPK:j:o 

rwsasti*. 40 

KiSPH (S/cttjtii«*/cltfS<D®iK) tt^K^Jt^ 
■j*- up* oritur 5 Ky;v««»«bK:«sti* 

H*#tt<*tt*. »Wjy Q ^f^>^i (Wit 
ttHIU tt»d««^U*>6- r P*;Ha-* ■ V- r 
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©##»wsas»S£«ft*fi*]Stfa. 

3@MWxixi 

(Gordon) (Pena) . B1ochem.J.208ft. 351— 

358-l-y (1982¥) ©-eftfcSfcjUfcfctD-C, 

^s-y-tfca, ««. iE*&j;s?it**t*ft©t 
r */<:«>© tr-*y ?a&sR&tf t v y 

IffllSU^WilifCfj 2 X ixf cells/orr ©««-C«*. 6 
ft*. 248$|fflf*. ISHBIIStitt^Sh, 296 (W/V) Ht 1 
is)\>mk-r V ') ^A, 2« (W/V) 2->^*^hxJr 
jV, io% (V/V) tfViza—A,, Q.0]%-?n*:7x- 

j->\>- ^u-©o.i23*h y^-icii»i»ifi (pHe.s) s 

fS (1D0*C) *fflU-CaJ^t*ni. ft^S)»»J^{CS0S 
b-5>^ • ^Pry MSB ('U* • 5V Y 0- 

(wa) BswKS«ttcmiBj37x;-casn, *-c©#i$si 

37nW NaCl, 2.7nM KC1, 0.9nMCaCl,, 0.5flW MqCl,> 39 

(8ss)»K©aae«±©aao-ci,»*^t*3R 

ffttKaWftfc©^*^) ££*»«:, 3%BSA*^f^r 
SHBSSffi^lOmg/tolCCtHr^-C. 1 ^BSiB-C-O+a^ 

jttf-^i'ai- • ■S'j*?^ v u-x (-<->j>y-A*'j7 
fflc»-c3o»ra4@a/t-rc£tcj:o?E^i»sti, n«6 

WI ©»CV-1 RNAfcr^^^-rKr^^ftlJIliBjO.Snili, P 

^-^3>«. *W©Wflne«iHB54ffl^'C3@ttUifi 
3tl4. Kmi^CCH (pH7.5) tfrO.OM DTT0. 

Salt lB#|iK>*^- rS*V (SftiOtTSiiS 

(WAi*. tflu&Jgft fflia. mffi. ffe©i* 
tt&ttmz) *5ft©KKtt. *»w«:s^<tft 



(22) 
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*Kt>H. »-{c««=S:0*ffl'r«»atB (Wt 

tf. S*ft5*i i ^r45"C"C2Q&M, aoiwhy^-Ha. 2 

■MEDTA, 3 % h 7 h >X1C0, 3COMfl/l»l^'C3f L r--tf 
K, pH7.S) IKi5m 1^6tt3m'l<!:£«>tC.f;/*a<<--h 
•5-SCi) KJ:i38#*»«U ^(CJSJRiU-crti 

K -e-0T:||»t?!liii^X«c3Eie3n*J:^«:S^4rff 
&&6%ittoT&C. £ (CJ: »>ifffli3ft5*. 

imflixGWEaj. #**v cK» * u*f Fa y >tt 
*»«Sajfc{c*$v>r tejusft. s»iw«*^o<t 9 (era 
j&Sti-SCifclfc^T, ifcBJaft* : 20 

r*c»Sft*. 
fti'- rtKRCcSfit^lXMUl NaCh 3O0n*#tStT 

(pH6.o) J8«<fifci*3ft. RNA#(C£t)i&*ftfc 
j^o/t y * >> F*Bfc£-f S. 

&2>~ H£*K0.3y»/tal»ffcx*^?A£Jfi<,>-C»! 
SSftS. (Sharp) 6, 8iochen1stry 12*. 

(l973*P) Stft-f (Bailey) S 
t/T r tT^KV> (Davidson) . Anal .Blochen. 70S , 75 30 
(1976^) fciiJ:. 

R322) <Dffa«r^-r. 

cn6©*«ci*>?-U'> • (-f -of 

(Wngnan) atffcV-a?* (Peacock) , i960? ± 
13) ; IRJfefe (Salmons) . 39N£. ±E : 40 

-ffa-f (iqioi) . i98#P. ±E) ; Sfctt?-* =rtf 
y»SH-Q/3u^y* — vmtto (**-f (oi) 

6. 1982^, ±96; * + - (Strver) 6, ±8B) 

*i£*ft*. 

^JBSK - 12/600»©ig«»3!>ipBR322*ffit,»-CmjH6 
fcSft. ffW i";>BmTU0* cells/ml* fig* 

«*ft£. o.micigStiB&Wsoirfih y*-HTK 2mM euta. so 
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3 % h -7 ^ h >X - 10a 300Mq/ml^af-^— tfK (pH 
7.5) jg*K<D0.1ml, 3ml. 10ml, lflOml&yittMniUD-e'tt 

-efttc^fejjft. issio-c-cssiS)iS45-cr2o»iffl)ii 

&fl8&ifta*f 9 y>##UTpBR322*fflt»T 

HHTCft 3 ftr i»«et, >*»MK - i2/6O0t**itf ceil s/n 

W — tfKjgjRo.lmli ttfll£ls-CC&S8 

«*2o»i»4s-c , raH»-r* ci«c«t op«sti5. 

&(C«5BttK^©»3l^acmiB»S©3 i* 1 

(Mtoe-ftBOTiR 96^^->(©aj8^-i-^JcJ6?n 
5) . WBttUKtcwoiN N^Htffl^raaiD3«/c^- 

tC (a) 40Q*lr yA-HCl. pH7.0(b) 20XSSCay 

(c) ioxsscciS»a?tt/c^-^-^^;i'4ffi«S*a 

*»(CR^hD-fe;H3-Xi'-H*80'CT90^««E 

*>ft4. 

SSftWlXTOSO-mertf. XlfeM 1 a^X<D«^CCfi£ 
l>, S:-0(R3i)l«(CH,),SSCCH,).l«Croi)iO-il> ; 5# 
fitCCcl-C, 7tX7t? hiOl'-7Ht30-«ef 
ffliWtt»^aC/«i!t nJtew*«0 5 ' - * * I/** F«N 

*5' &«c6-&t/'Ct>«.) (cJ:»)mv- 1 (+) (WAtctS 

y 9 FStiHttKip 3 m fl/taTC, ^ 4 1 y f FlMdti. 
/ W 7y ? FJtSfi»a»iK* 3 n, t\4?*)<9 FMtd ft 

3t(cS- h a-fejua-xv- KJx^f^? (Ecr-E 
OA) (-yy^ (Sarris) 6. 1982*P. ±gB) 

V- (*rcttf£«^-^- • »**<D3bM) «c 

0.05MF yx-iti (pH7.5) *o.im orrrffl 

fOO/tfiofti^iJOi 5 * 4 !*- h d-biVP-^ ■ V- hit 
13tc*i*>ft5. unSfflE<D^-^-i*;^©*«B'&» 

FOS7c(C J:0jfflK3ft, ii"f*5"<-^- (CC 
■C. JESW(cj:0^«Sft4) ^SftSffiWift-S. 

tt^-yt-ijycKSIJWHincMirEifiSftSQfl u 

15»ra<D^>+J.-<-V3>«CBfl, i . K^-A-«20 
QiM NaCl, 5hWy>SJ^ h y (pH6.5) tfflC»ri5fej% 
3ft, i0ii*ftJi*>o7ty7KJ»*U*^F*WJ*-r 

<*:>c{cWAtf. 96-tt5-»W^+-f^-/f i -r^^-f 

•y 4 - (d-7V7^ (Goolianos) e». Anal .Blochan.lO 
38. 64-G»"t-S?. 198(#) «rffi^0r9»e3ft5. 



(23) 
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& ^5f?tf (Kulateladqe) 6. 1979^, ±826© 
4. 

&£3*l*i8?«*©pBR322©i¥atia&X:S'^:*-3 ■ ^ 

* * ? «? > Kfs^ (*msis«ic **-r s ) fet±ois#{c io 

<fcDm3*i£„ 

(£S*3*ifc*>©;&t;3*vci,>&^<>©) #iafeejxvi© 

#£©J:5tciB«3*i*. 

l:10fMRpBR322-J&f||EgaJS*K, l:100*f?pBR322- 
*m<0ftfc#*, l:1000ft« P BR322-»SI6tt«S«a 
Vl:lOOOO»«pBR322-J&HIE»^SiK (±T©*«« 

«Bf8*ffse#«tti*«t»4) -e-*i-e**Ds 3 20 

S^XJKCJOiMh 'JA-HCk 2nW EDTA, 2 % h 7 A Y 
>X-100. JOO/ig/hil^a^^— tfK (PH7.S) ?Sfg5 
y 1 sWJ0*.e>*i*. SE^U- Kii)«C2Q»IUj45*CTM> 

H3*l6. 20»©«*50tC. iaK*IlD0-CCC± 
tf6*l, y>+x-<-^3>*3 6tC50IBlttW4. & 

^u- h Z&mx.tft&>&. *»Wxsa©iSffitt^^-«w 
-l nwW?>;9 K©*tt*S«L/7i^-JHjiMjS 

JgR£*i3-> (Kqhne) €>, (I977*f) . JbtetC«tt>5 *30 



*yrt,*SWtt&Ktt3ft, pBR322 <a«Jtt^-WV-l 
i-%«0.1R OTT. 0.05MK U^-HCl (pH7.5) *tCS 

3*v ««ltt»^<!:StRMAi©l«©y^^7^ F©PBH 

£ (Stellwci) Sy^-^'^l'i' (Dahlberq) , Nucl.Ac 
Ids Res.SS. 299-31^-^ <1980ip> ) tt<fc9xi> 

tm<pK- pBR322*sff &? z>tp&&<mmt\Tt>tiz>. 

KtcS-^< Utf^£-v;*^A©refflK:J:9jSi!£3*i5 
*«fl£©fci&fc, j^TftHS©^*^/. «fc 9 fcWSttfcifc 

■^*«fB-r*tfc£©ffi£tt, «ffi^5H^-SfJ^»offi6 
Rw©imaw«*tc S3ttr 4 •» * V 9 # 5 ^ > K ©*tc 
J;-^raBS3ii?.^#-C*4. ■C-Sr&Wiif*. C©J: 

5 &<*£©««:«. ws^fco l^it^an&rmffi 

#^ii**f^©^*fc erases *ir*totp\ 
i -or Hi Wtt«l«i*J*«M©^l»l3&»6iWftr 
*>{!<!:&< tt3*l 5*. 

*»W©«^ &«F»«yt©^«=lll*©IBII«:*jU-re 
>n3*i<&. 



7Q> h^-5>©«ES 



<73)#flPt8£ 999999999 (72)*W# 

-* • ■ i»-a- >> 

7* ') *6Sa^-i-3- *4HlO027, 

T> »J *"&«H* y 7 * ;U-T*H92014, (72)«W# 
13716, T^'-h>>h V- 
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+ JU-TW92037, 



